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The practical side of any subject appeals to the majority of people so 
that the question most frequently in the minds of those who are informed 
that water analyses are being made is, “* What is the use of water analysis?” 
\ brief answer to the question would be that a water analysis is made for 
the purpose of safeguarding the health or of saving money. Often the 
first of these reasons is explained in terms of the second for it is often ne 
essary to appeal to the pockets of the voter in order to obtain sufhcient 
means for safeguarding the health of a community. Because of the two 
points above mentioned, water analysis naturally divides itself into sanitary 
water analysis and what we might call “commercial water analysis.”” The 
members of the laboratory section of the American Public Health Associa 
tion are familiar with the applications and advantages of a sanitary water 
analysis. They are also familiar with the analytical data of the so-called 
mineral waters and with their therapeutic uses. Possibly many of them 
have not thought of the commercial applications or of the related analytical 
work which a water analyst may be called upon to perform. A_ brief 
statement concerning some of the other work that may be done by the 
water analyst should be of interest. 

The Illinois State Water Survey is authorized by law to make any in 
vestigations that will enable the citizens of the state to obtain and maintain 
an abundant supply of water for domestic or manufacturing uses. It 1s 
not under the control of a board of health and is therefore called upon to 
perform analytical work not only to safeguard the health but is also called 
on to make the so-called “commercial analyses.” 

It is the purpose of the Survey in its sanitary water analysis to make 
analyses that will enable the citizens of the state to obtain and maintain 


both public and private water supplies in a state of purity. While analysis 


ess 
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may be made of a water supposed to have caused typhoid fever or other 
water borne diseases, the Survey recommends that other possible causes be 
investigated before the water analysis is made. Chemical, bacteriological, 
and microscopical examinations are made according to regular approved 
methods, which it seems hardly worth while at this time to discuss in detail. 

It is especially the applications of water analysis not directly related to 
the public health that I propose to describe 

The analyst is often called upon to assist municipal authorities in their 
choiwe of a water for their supply ‘Two or more sources of supply may be 
available, all of which are either pure or can be readily purified to meet 
sanitary conditions; then there arises a necessity for the determination of 
the mineral content The experience of the city of Belleville, Ilinois, is 
an example of what happens For vears it had used water from deep wells 
which was soft, though containing a considerable quantity of sodium salts. 
The supply being inadequate, it was necessary to increase the supply. This 
was done by drilling wells in the alluvial drift along the Mississippi River. 
The water obtained was much harder and was received by the housewives 
with much disapproval. The character of the mineral content has made 
it advisable to substitute the softer water of the Mississippi River. 

The analyst is asked to determine the cause and suggest a remedy for 
corrosion in boilers and on the outside of water mains. An analysis of the 
mineral content will usually explain the cause of the corrosion in boilers 
and the proper amount of lime or soda ash to neutralize the corrosive in- 
gredients can be readily calculated. 

A water main near the spoil bank of a coal mine was badly corroded on 
the outside due to the presence of iron sulfate formed by the oxidation of 
iron pyrites in the waste from the mine. A protective coating or suitable 
drainage are remedies. 

The analyst is asked to determine the cause and suggest a remedy for 
foaming in boilers. This trouble is usually found to be due to an excessive 
amount of sodium salts. The simplest remedies are either the careful 
blowing down of the boilers to prevent concentration, or a modification 
of the boilers to give ample steam space above the water line. 

A very common complaint that reaches the analyst is that waters will 
form a scale in boilers or in hot water systems or even in the mains. The 
scale in boilers is due to the presence of carbonates of calcium and mag- 
nesium which form a soft scale and carbonates and sulfates of the same 
elements which form a hard scale. The best remedy for this difficulty is 
the construction of a softening plant to remove the carbonates and sulfates 
before the water enters the boilers. When this is not practicable, the use 
of the proper amount of a boiler compound may be recommended. 

Scaling in the steam pipes of heating systems has been found to be due 


to ammonium carbonate. Some waters in Illinois contain large quantities 
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of ammonia and carbonates These at the high te mperature of the boiler 
are dissociated In the cooler parts of the svstem they are reunited and 
cases have been reported to us where the pipes have been entirely clogged 
by ervstalline ammonium carbonat: 

The scaling in water mains may be due to incomplete reaction in water 
treatment with lime The survey has had brought to its notice a case 
where a 20-inch pipe has been reduc ed to a diameter of 8 inches because of 
this incrustation. It was suggested that solution in acid would remove 


the incrustation but the amount of acid required (84 tons) and the diffi 


culties of application rendered this scheme inadvisable The scale was 
removed much more economically by taking up portions of the pipe and 
‘ hipping out the incrustation lo prevent sé aling of this kind there should 


be arrangements for complete reaction of the lime in suitable mixing cham- 
bers and large settling basins before the water enters the mains 

Even in Illinois the analyst is sometimes called upon to give an opinion 
concerning the value of water for use in irrigation. Many available waters, 
especially from deep wells, contain large quantities of mineral matter mak 
ing them unsuitable for irrigation. Complaints have come from the flor 
ists and gardeners. With proper drainage some highly mineralized waters 
may be used but it ts the duty of the analyst to determine the conditions 
under which the water may be used 

One of the most important problems which the analyst is called upon to 
consider is the removal of iron. An experimental plant was constructed and 
operated for several months at the University of Illinois. With the particu 
lar water in question it was found that simple aé@ration and filtration would 
be satisfactory. However, after a plant was constructed and operated con 
tinuously it was found that the sand bed clogged very rapidly because of an 


enormous growth of crenothrix throughout the sand bed which made it im 


possible to wash the filters satisfactorily. The use of hy pochlorite has been 
effective in killing the crenothrix so that the filters could be satisfactorily 
washed. A reduction of the iron from 2 parts per million to less than .05 


parts per million has been effected 
Specimens of service pipes almost entirely clogged with a black powder 


have been brought to the analyst for examination. These powders have 
contained considerable proportions of manganese. An examination of the 


water from the sources from which the supply was obtained has showed 
small quantities of manganese in the original water. The recommendation 
in one case where the source of supply was from a reservoir fed by springs 
was the construction of a filter and a softening plant. The recommendation 
in another case where the amount of manganese in the water varied from 
01 parts per million to 1.2 parts per million im six wells, was the use, as far 
as possible, of the water containing the small quantities of manganese 

In addition to the work done for the State Board of Health, the Illinois 
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State Water Sur eV has codperated with other state departments, for ex- 
ample, with the State Laboratory of Natural History, The State Geologi- 
cal Survey, and the Rivers and Lakes Commission. 

Examination of the Chicago Drainage Canal and the Illinois River to 
determine its condition as affected by Chicago sewage and to determine the 
probable effect on fish life was made in coéperation with the State Labor- 
atorv of Natural History. The condition of the river as indicated by the 
small amounts of dissolved oxygen confirms the observations of the State 
Laboratory of Natural History, that sewage organisms were present in 
abundance in the upper reaches of the river but vradually died out farther 
down. The fresh water organisms, both animals and plants, were entirely 
absent in the upper reaches of the river and began to appear farther down 
where self purification had taken place. Gases arising from the river have 
been analyzed and found in composition to resemble the gases from septic 
tanks and to differ widely from the gases from unpolluted swamps. The 
sludge in the river bottom shows interesting variations in the content of fat 
and nitrogenous organic matter. 

\ study of the relation of the composition of water to the strata has been 
carried on with the State Geological Survey. Wells in the northern part of 
the state and entering certain strata furnish a water suitable for domestic 
uses. Waters from deep wells to the scuthward, in strata corresponding 
to wells farther north, are so highly mineralized that it is impossible to use 
them for domestic supplies. By analyses of water from different strata, the 
analyst can advise the driller as to the proper arrangement ofcasing. From 
records he can prophesy the com positic n of water to be expected in new 
wells 

The Rivers and Lakes Commission ef Illinois has power to hear complaints 
concerning nuisances caused by waste matters emptied into the streams 
of lakes of the state. Analyses of the water and sanitary surveys of the 
rivers of the state made by the State Water Survey are used by the 
Rivers and Lakes Commission. 

The State Food Commission has taken up the study of the bottled waters. 

From time to time various processes of water or sewage treatment are 
suggested. The examination of such processes by disinterested parties is 
valuable. Some of these processes have been tested in the laboratories of 
the Water Survey or have been examined in the field. 

We have not as vet been able to install an experimental plant for the 
treatment of sewage but tests have been made on the local plants at Cham- 
paign and Urbana. The plant for the electrolytic treatment of sewage of 
Oklahoma City was visited by a representative of the Survey with the re- 
sult that more successful operation must be shown before the Survey will 
approve the construction of similar plants in the state of Illinois. 

\n apparatus for sterilization of water by ultra violet rays is installed in 
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the laboratory and has been used successfully. Water softening with lime 
and soda has been carried out on a small scale \ slow sand filter and a 
rapid mechanical filter are installed in the hydraulics laboratory of the 
University and are available for special tests or for the use of students 
\ Permutit water softening apparatus has been purchased and given a 
thorough test in the laboratory of the Water Survey 

An article on the applications of water analysis would hardly be com 
plete without a brief statement of some of the related work which can be 
done by an analyst in charge of a water works laboratory. If the plant be 
a filter plant he may make the analyses of sand to determine its availability 
for use in filters. From sand analy ses the builders of filter plants have been 
assured that local sands could be substituted for special sand which must 
he shipped from a distance at a saving of several dollars a vard 

Practically all water works must use coal as a source of power. Analyses 
of the coal and the purchase on specifications will result in reduced operat 
ing expenses since the dealers may be checked in accordance therewith 

Some water analysts have effected savings by making analyses of oils, 
others by the analyses of the mineral content of the water and the mixing of 
suitable compounds to soften the water used in the boilers. In filter plants 
and water softening plants analyses of the alum, lime, soda and bleaching 
powder used enable the operator to obtain a better control of and to in 
crease the efficiency of the plant 

If any conclusions can be drawn from the examples of work of a water 
analyst enumerated in this paper, the most important are that water anal 
ysis has wide applications and the analyst should have a broad and thor 
ough training that he may be competent to study and solve many and varied 
problems. 


Illinois State Water Surrey, rsity of Illinois, Urbana, [lino 


THE VALUE OF ROUTINE WATER 
ANALYSIS IN SANITARY SURVEYS. 


H. E. Barnarp, Pu. D., 
Chemist, Indiana State Board of Health. 
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For forty years and more the chemical analysis of water has been a part 
of the routine of every chemical laboratory. The consulting chemist has 
done his work in a purely perfunctory way, content to report certain def- 
inite characteristics, and confident that his results would be understood by 
the person for whom they were intended. For a somewhat shorter period, 
bacteriological examinations have also been made on water samples and a 
satisfactory sanitary analysis is not now held to be complete unless both 
chemical and bacteriological data are determined. 

The necessity for developing standard methods of work is obvious. 
Unless the skilled graduate follows certain definite paths he reaches no 
goal; unless his results are intelligible to his colleague, they are largely 
worthless; unless the sanitary officer is assured that the reports he receives 
are obtained by following certain procedures, he can place no confidence in 
them. For these reasons standard methods of water analysis have been 
suggested for vears, and chemists and sanitarians, working through the 
committees of the chemical section of the American Association for the 
Advancement of Science, and later through the committee on standard 
methods of water analysis of the American Public Health Association, 
have culled out of the great mass of literature on the subject a few basic 
tests which have come to be accepted routine of all laboratories engaged 
in the examination of waters. Important as has been the work of these 
committees, essential as are the methods to the chemist, the acceptance 
of standard methods has undoubtedly restricted further research and given 
the analyst a too complete satisfaction that the tools, as it were, of his 
trade can not be improved, and that the results he obtains are the final 
estimate of quality. 

In the course of my experience in the water laboratory, involving the 
analysis of some fifteen thousand samples of water from public and private 


sources, | have each vear felt my assurance, that the work was sufficiently 


complete to warrant definite conclusions, diminish, and my faith in the 


value of the factors, nitrates, nitrites, chlorine, free ammonia, albuminoid 
ammonia, waver. The hundreds of samples shown to be chemically bad 
and bacterially good, or bacterially good and chemically bad, have in- 
creased my doubt as to the positive value of the results. Every chemist 
who has had more than a limited experience, has, I am sure, experienced 
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the same doubt and adopted, as we have ourselves done, the practice of 
classing as unsafe, waters which a single analysis, usually all that it is pos 
sible to obtain on isolated well samples, shows to be either chemically or 
bacterially out of accord with our accepted standards. Such interpreta 
tions, from the standpoint of the sanitarian, are the only safe interpreta 
tions, but they are not at all satisfactory to the chemist who knows that 
his action may condemn a potable water. Something more than labora 
tory results are essential, for the data collected for a well water of one part 
of the state might condemn it, while similar chemical factors might well 
be reliable evidence of potability in the case of water from another source 
In New England high chlorines are almost undisputed evidence of sewage 
pollution, and the construction of isoclors was necessary before we could 
classify waters from various parts of the state. In the central states the 
chlorine content is of littke moment unless complete information is at hand 
as to the seurce cf the supply for thousands of square miles have been so 
filled with deep berings for gas and oil that the original salt content of both 
river and well waters has long since disappeared and the present factor is 
determined only by the amount of salt water from the lower levels that 
has mixed with the surface and near surface supply. The same explora 
tions that have laden our streams and ground waters with salt have intro 
duced other factors, unusual and sometimes with difficulty explainable 
Abnormally high ammonia accompanied by very low nitrates and nitrites, 
conditions usually attributable to raw sewage, are not uncommon in well 
waters. Factors for nitrites, for iron and for hardness may depart widely 
from accepted standards and yet have no sanitary significance. And just 
as is the case with chemical data, so bacterial counts may fail to tell the 
whole truth. Water from the Ohio River at any point between Cincinnati 
and Evansville contains colon bacilli, and vet for years this water has been 
used for drinking and for domestic purposes by dwellers on both sides of 
the river and by crew and passengers on river boats In view of what we 
know of the entrance of sewage into the stream, we are fully justified in 
condemning the water for drinking purposes, but is not such condemnation 
based more upon esthetic grounds than upon a study of chemical data, 
which in the lower reaches of the river is satisfactory, and of bacterial data 
which does not wholly coincide with the vital statistics of many river towns. 
All of these generalities, with their dubious import, but lead up to the ques 
tion at issue, of what value are the routime analyses which form so large a 
part of the work of sanitary surveys? 

In the last five vears we have made elaborate investigations of the sani 
tary condition of the water of the southern end of Lake Michigan, of the 
Calumet River, the Ohio River for some three hundred and sixty miles, 
and the Wabash River from its source to its mouth, and we are at present 


completing our survev of the large water courses of the state by a similar 
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study of the White River from source to mouth. In all of this work we 
have followed the usual procedure originally laid down by the Massachu- 
setts State Board of Health under Drown, by workers at the Massachu- 
setts Institute of Technology, and accepted everywhere, in this country 
at least, as essential to satisfactory results. That is, on the thousands of 
samples analyzed, we have been careful to estimate nitrates, nitrites, chlo- 
rine, oxygen dissolved, oxygen consumed, hardness, odor, turbidity and 
sediment, and in addition we have made bacterial counts and the presump- 
tive test for B. coli with frequent checks to positively identify the colon 
bacillus. Each year the labor involved in these elaborate analyses has 
seemingly become more oppressive, and especially since the results have 
in most cases been of so little moment. 

We have been able to show in a graphic manner the rise and fall of chlo- 
rine content as a variable dependent almost entirely upon two factors, 
first, the inflow of salt water from oil wells, secondly, the variation of the 
flow of the stream. The chlorine content of streams draining the oil wells 
is abnormally high and varies according to the activity of the oil operators. 
The existence of such a source of chlorine destroys absolutely any value 
the chlorine factor might otherwise have in indicating pollution by the 
run off from inhabited areas 

The nitrate factor, long held of vital importance, has not in these sur- 
veys been of any special significance. Streams so loaded with sewage as 
the Ohio, Wabash and White Rivers show a surprisingly low nitrate con- 
tent which varies so slightly following the introduction of fresh supplies 
of sewage as to be negligible in the interpretation of results. 

The nitrite factor, of material value in the examination of well supplies 
and in the study of sewages, is of little moment in the analysis of river and 
lake waters, varving more widely during conditions of high and low water 
than because of the inflow of sewage or the oxidation of nitrogeneous mate- 
rial. This observation does not hold true in the case of the Calumet River, 
or indeed the White River, streams so full of sewage in portions of their 
flow as to be little different from septic tanks. But it is certainly true of 
such rivers as the Ohio and the Wabash, and of lakes and impounded 
streams having a low organic content. It is unnecessary to point out the 
little value of alkalinity determinations, for while the engineer may find 
this factor valuable in determining the suitability of water for boiler pur- 


poses, a single analysis is as good as a thousand. The laundryman is 


mightly concerned in the hardness of his water supply, but he, too, needs 
no extended survey to furnish him the information he desires. Alkalinity 
values vary with the inflow of tributaries and with the rise and fall of the 
stream. Under certain conditions, obtaining in mining regions where acid 
waters are sometimes met with, this factor cannot be neglected by opera- 
tors of filtration plants, and in such cases the data should be obtained by 


them as required. 
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Free and albuminoid ammonia contents cannot be held to be entirely 
negligible for thes are of considerable value in indicating the condition of 
organic refuse. But they, too, in common with the other factors referred 
to, are variables depending more upon low and high water, temperature 
and normal vegetable growths than upon pollution, except in the case of 
waters so grossly contaminated as to be classed as dilute sewaves 

We have found, however, in all of our work, that two factors are of prime 
importance and of great value, namely, dissolved oxygen and oxygen con- 
sumed. The amount of oxygen required to oxidize the organic matter 
present in a water varies directly with the organic content, and as we see 
it, is a very satisfactory indication of the condition of the river waters of 
the central states where algal growth is slight and where, in a large measure, 
organic matter Is present as a result of the introduction of sewage and man- 
ufacturing wastes 

The oxygen-consumed content of a strongly colored pond water, so aptly 
described by Thoreau as “meadow tea,” is extremely high, but cannot 
be interpreted as indicative of pollution. If, however, the factor is deter- 
mined upon a river water naturally low in organic content, a high value 
has a positive meaning. It, too, is a variable, being influenced by tur- 
bidity factors and by the rise and fall of the stream 

The dissolved oxygen content is equally helpful and is of special moment 
if considered in connection with fish life. This factor varies surprisingly 
under different conditions of flow, naturally being heavier below falls, rapids 
and rifles than in quiet pools 

In all of our work it has been our desire to take samples from the same 
points as frequently as possible throughout a season, thus eliminating 
changes in composition due to wind and rainfall. We have been able to 
do this in the study of lake waters where by the use of buoys we could locate 
sampling points to be visited daily during a period of many weeks. But 
in the case of river surveys where the work done has been carried on in a 
floating laboratory, it has not been possible to duplicate analyses except 
when anchored at important points. In our later work we have felt it 
more important to make long stops, and rapid runs between points of no 
special interest, rather than to take mile samples throughout the course of 
a river's flow. For instance, by stopping for ten days at any point above 
or below a city it is possible to gather a mass of data, which, for a period 
at least, represents river conditions rather accurately, A single analysis 
would not do this, for, as I have indicated, the disturbing factors are too 
great and are too constantly present to warrant any special importance 
being placed upon the results. 

Bacterial studies carried on for a period give good average figures where 
a single count might be so high as to throw doubt, or so low as to give rise 


to undue confidence. Bacterial analyses taken throughout the course of 
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an extensive survey, even when determined in the routine of a day's work 


on samples collected at definite intervals of time and river flow, have definite 


alue, at least when studied as a whole and not as individual counts 

In the light of our experience we have reached a conclusion, not vet 
detinite, but nevertheless strongly grounded, that the only analyses of real 
moment, that is, the factors which should be taken on every sample and 
repeated every mile, are the oxygen consumed and dissolved oxygen, 
supplemented by a bac terial count, and the determination of the presence 
or absence of the colon bacillus. Occasional determinations of chlorine, 
nitrates, nitrites, alkalinity, free and albuminoid ammonia, are of just as 
great value in reaching final conclusions as a note book full of data sub- 
ject to all of the errors and fluctuations to which I have referred 

In the analysis of isolated laboratory samples, which it is not possible 
to secure in duplicate, and which are usually sent in by some ten o'clock 
health officer who awakes to his duty only after typhoid has developed in 
the family, the routine water analysis so long employed and rigidly adhered 
to, can not be dispensed with. [hope it may be improved. I see no reason 
why the chemists of today can not improve over the methods of years ago 
just as they have improved analytical methods in all other lines of labora- 
tory work. But Lam strongly convinced that in routine work such as that 
involved in the study of stream conditions, in the character of a water 
supply, in the operation of a filtration plant, much of the work now being 
done may be omitted without in the least depreciating the value of the 


surveys or diminishing the sum of the evidence obtained. 
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THE ALASKAN ESKIMO. 


THE PREVALENCE OF DISEASE AND THE SANITARY CONDI 
PIONS OF THE VILLAGES ALONG THE ARCTIC COAST 


J \ WATKINS, NI 1). 
United States Public H 


During the Arctic cruise of the U.S. S. Be n 1915-1914 the writer 
unityv of visiting the 


ti hed “us med al otheer to that ship, had the oppo 
Eskimo \ illages along tl Are th ( oust and those ol =I Lawre nee, King. 
and Diomede Islands in the North Bering Sea In rendering medical aid 


to t he se people, the opportunity to obse rve the diseases Irom whi h the 


suffer and to note the conditions under which thev live prese nted itself 
The villages spoken of in this article are shown on the map here re pro 
duced. In all there are fourteen, having a total population of about 2,200 


Accounts of early explorers refer to these per ple as being he althy and robust 


MAP oF 
ALASKA 
| 
3475 
with little or no disease among them. Data collected by others has shown 


that those Eskimos living in isolated sections and coming into contact with 
the white man very little, if at all, are also free from disease to a very great 
extent. ‘Today disease is always found to be more prevalent among thos 
natives living near mining camps, whaling stations and trading posts, i1 
spite of the fact that in these communities they will receive more and bet 

ter medical attention. There seems little doubt that contagious diseases, 


with which these people are afflic ted, were introduced by Kuropeans and 


(mericans Probably the first to mingle with the Eskimo were explore rs 
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then the whalers, traders. gold seekers and of more importance, that class 
of people that follow in the wake of such adventurers. 

The Eskimos, like other aboriginal people, are peculiarly susceptible to 
the diseases of civilization, especially those we call children’s diseases, and 
epidemics of these diseases have raged with disastrous results in several 
communities. In addition, the habits, customs and mode of living of these 
people are fav orable to the spread of disease once it has been introduced. 

The Eskimo, of course, is entirely ignorant of the modern conception of 
disease, its cause or treatment. He still clings to the old tribal traditions 
and customs in alleviating the sick and the prevention of disease. Each 
community has its “doctor” who, holding the natives through their natural 
superstition, continues to practice his “supernatural” powers. As an 
example, a native of King Island told me, through an interpreter, that the 
“doctor” in his village had completely relieved a severe pain in his chest 
by cutting his heart out, cleansing it and then replacing that organ. To 
substantiate his story he showed me a small linear scar about one inch in 
length just below the costal border involving the skin only. These prac- 
titioners probably have some hypnotic ability and a representative of the 
Smithsonian Institute who spent some time among these people informed 


me that he had observed such a performance. 


Point Hope 


The Eskimo dwelling has a very important bearing on the health of these 
people They are small, low-rov fed, and, generally, part underground. 
The walls are thick and made principally of driftwood, earth, and stones. 
Ventilation is generally poor, though in some, if well cared for, it is satis- 
factory, being obtained by means of a hole in the roof and by the entrance. 
The floors are generally earth and are covered with skins. The sleeping 
quarters are sometimes partitioned off by a curtain made of the skins of 
different animals, though all the occupants sleep in a common bed. The 
dwelling is heated with a blubber or oil lamp, the smoke from which is very 
disagreeable and objectionable. This type is that used in general by the 
Eskimo, though different villages have their particular type of entrance. 
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Some enter by a small door; others have the entrance from the roof, enter 


ng by means of a ladder a small compartment which leads to the dwelling 
prope! by Pa | long low passageway Two villages, those ol King Island and 
St. Lawrence Island, have a type of dwelling entirely different from others 
ind built to meet the partic ular needs in that location Regardless of the 
tvpe, the ire all, as a rule, overcrowded, po rly ventilated and insanitary 
ving quarte rs The ordinary tvpe of dwelling cannot be occupied the 
ear around as with the thaw in the spring the walls drip, water collects 
on the fleor‘and, fortunately for the native. he is forced to live an outdoor 
ife for at least three months of the vear Phese he spends ina tent and 
1 Insanitary conditions of the winter house are temporarily avoided 
Lhe existence of anv contagious or inte tious disease in such living quarters 
renders the prognosis bad and the probability of transmission Is Increased 
Che occupants sleep in a common bed and eat from a common pot as a 
ile Meat. seal oil, blubber. often in a poor state of preservation; tur 
varments, hides and skins litter the room Skins tanned by the native 
process are immersed for some time in urine and this is collected from tims 
to time and stored in the house Toilet articles are unknown except to 
few who have come under the influence of a missionary or school teacher 


Bathing is, as far as I could ascertain, a custom not vet adopted 


Filth. waste and varbage Is deposited wh re most convenentl Ir tive 
summer, pools of water are the favorite dumping places Skins, meat 
ind fish are hung on large frames throughout the village In some villages 


deep pits are dug into which vreat quantities ~t meat are thrown and stored 
tor future use, the natives claiming that partial decomposition limnproves 
the flavor The water supply, snow and ice during the winter and running 
streams or shallow wells during the summer, were invariably polluted with 
filth, waste, garbage, and in some instances, meat in various stages of de 

composition was observed immersed unde rgoing the native process of 
curing 

The Eskimo has thrived for generations upon a diet composed of mea 


oil and blubber ()} late vears., with the coming of the white man. other 


\ Typical Es! Ik 
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food supplies have been introduced, though most of the natives do not 


know how to properly prepare this food The reindeer which were tm- 


ported from certain parts of Russia for the Eskimos have been of great 


benefit, the skins being used for clothing and the meat for food \ certain 
percentage of these animals have, however, been found to be infected with 
the evst of the T. eechinococeus, and dogs which are so numerous and with 


which the natives live in intimate contact, have been found to harbor the 


adult stage of this parasite 


The disposition of the dead is governed entirely by local tribal traditions 


and customs The bodies are sometimes placed in a crevice and stones 


thrown upon it, or buried partially underground. These customs have 


of late been altered with the coming of the missionary and they are interred 


in the same manner as in this country. 


Interior of a native house showing skin curtain partitioning off the sleeping 


room and how furs, skins, etc., litter the room 


The portion of Alaska in which these people live is away from the ordi- 
narily traveled routes. From a navigator’s view it is dangerous cruising. 
The charts are poor, harbors few, and landings are made with difficulty. 
In addition the sea is free from ice only a small part of the vear. Under 
such conditions it was impossible to make a routine examination of the 
natives. The table below, however, shows the diseases which were met 
and I think are representative on a whole of the state of health of these 
people. The death-rate during the year 1913 was 31 per 1000, and the 
birth-rate 45 per 1000, this being computed from data furnished by the 
Department of Education, and while not being absolutely accurate, gives 
a fairly close estimate on the status of these people. 

Of the 281 cases to which medical relief was afforded, there were 
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RELATION OF PUBLIC HEALTH TO 
RACE DEGENERACY. 


J. H. Kettoca. M. D.. 
Battle Creek, Michiqa 


The service which has eel rendered tiie human race by t hoe 


health movement of the last half century is the noblest example afforded 
ne, human activity Within 


by human history of successful, philanthre 


the last fiftv vears the average length of life in this country has been in 


creased about en Vvears In Europe the has been conside rably 
vreater It is safe to sav that public sanitation has within recent vears 
added to the lives of the present inhabitants of the civilized portion of the 
vlobe not less than billion vears ot hu tite sing Finke lb rg es 
timates and others we mav conclude that human life is at the present time 
being rr reased at the rate of sixteen or seventeen vears yn r centurv and 


rad 


that the rate ot increase is increasing, ha iv g lually moved up from four 


in the seventeenth and eighteenth centuries to nine in the first part of the 


nineteenth and nearly do ible this rat mh the st half of the century 

his marvelous beneficence, the proportions of which far exceed those of 
any other boon conferred by science upon humanit has resuited from 
prolonged succession of triumphs achieved by man in recent times, in his 
ave long battle against the enemies of life ind health What these battles 


were and how the Vv were won it is quite unnecessary to rece nt re thee pres 
ence of an audience so familiar as is this witl ill the details of modern 
sanitary provress Phi purpose of ) el ttentior 
to the remarkable fact that. not vithstandn The Chnornious sa ny ot humat 
life whi hy has occurred in n ode rn times and the ad bling thie 
length of life within two centuries. there has been going on at the same time 
a remarkable depreciat nin racial ality und s 

That the human race. or at least the civilized portion of it. is degenerat 
ing at a rapid rate, has heen stre ng ~ ispected tor le rey riod ot time 
Numerous writers within the ist fiftv vears have called attention to the 


e\ idence of race deter ration nad vears ago the British vovernment 


appointed Com ssion, km Was the British Interde irtmental Commit 


tee on Physical Deteri ration in Great Britain vhicl Vus ¢ harged with 
the study of investigating this question in the British Isles The con 
mittee conducted a careful inquirv extending through several vears ! 
the course of which testimony was taken from all classes of persons likel 


to be able to throw any light mon the subiect. particularity play 


1ologists. magistrates, screntists, ame othe ers 


| 


650 The American Journal of Public Health 


Phe voluminous report published by the committee presents a large num- 
ber of facts of great significance, many of which indicate that race degen- 
eration ts actually taking place in Great Britain It is stated, for example, 
on page 177 of the Report, that in Manchester and other manufacturing 
districts, evidences of degeneration are vers marked There is a distinct 
depreciation of stature. In Manchester and Salford it has been found 
necessary to import men from the country to act as policemen, as a sufficient 
number of men large enough to serve in this capacity cannot be found in 
the districts named 

An army recruiting officer testified that 60 per cent of the young men. 
offering themselves for military duty were rejected on account of physical 
unfitness, and this notwithstanding the fact that the standard for admission 
to the army has been reduced within the last sixty vears.from five feet 
six inches to five feet In the examinations for admission to the army, 
it was found that out of every thousand applicants, nearly six hundred 
fell below the old standard, and more than half had a chest measurement 
of less than thirty-four inches, the minimum standard of forty vears ago. 
It was found also that, notwithstanding the great reduction in the height 
standard, the proportion of persons rejected because they were too short 
was not decreased 

Statistics gathered by the British Association for the Advancement of 
Science show a decrease of one inch in the height of adult men in the 
last quarter of the last century. Many persons who testified before the 
Interdepartmental Committee presented evidence of physical deterioration 
among the English people in various directions 

Professor Rubner, in an address before the late International Congress 
on Hygiene held at Washington, D. C., intimated his belief that the human 
race is deteriorating, and suggested that a given number of people, five or 
ten thousand for example, would be found to weigh less in the aggregate 
at the present time than the same number of people weighed a generation 
ago 

Within a few months, Doctor Tredgold, an English authority of high 
repute, medical expert of the Royal Committee on the Feeble-Minded, 
and well known for his studies in eugenics, recently contributed an article 
to the Quart rly Review in which he presented most conclusive evidence 
of a distinct “decline in the vitality of the English people and growing 
sickliness.”’ Professor Tredgold calls attention to a fact which has appar- 
ently been generally ignored by sanitarians, viz., that average longevity is 
not a correct measure of race vigor. Savs Tredgold: “It would be ex- 
tremely fallacious to conclude that a diminished death-rate is any indica- 
tion of an increased power of resistance to disease and an improvement in 


the inherent vitality of a race.” 
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a very pronounced decrease in the life expectancy of men over forty to 
forty-five vears of age 

The report of the United States Census Bureau is a mine of most inter- 
esting and valuable information on this subject. A study of these reports 
brings out the important fact that the notable increase in the average 
longevity, which has occurred within the last two or three centuries, is 
solely the result of the suppression of acute maladies in infants and adults. 
This ts clearly shown by the fact that right along with the decrease in 
acute maladies of various sorts, there has been a steady increase in the mor- 
talitv rate of most chronic maladies. 

It is apparent then that while public sanitation has accomplished work 
of inestimable value in certain directions, it has not as yet accomplished 
all that could be desired It may be profitable to consider some of the 
things which public sanitation has failed to accomplish. 

1. While lessening the mortality rate of acute diseases, almost without 
exception, public sanitation has utterly failed to lessen the mortality 
from chronic diseases. Chronic maladies and degenerations of all sorts 
are clearly shown by each annual report of the Census Bureau to be increas- 
ing and not at a slow and uncertain rate, but at a surprisingly rapid rate. 
For example, within the last ten vears the mortality from heart disease 
has increased over 50 per cent.; the mortality from arteriosolerosis has 
increased from 6.1 per thousand in 1900, to 21 in 1911, an increase of 
nearly 250 per cent. According to the Census report, nearly four times 
as many people die from disease of the blood vessels today as a dozen years 
ago. Doubtless this showing of the Census Bureau is in some part the 
result of increased accuracy of diagnosis and increased attention given to 
blood pressure and the diseased conditions of blood vessels in recent times. 

The mortality from Bright's disease in the United States has increased 
151 per cent. within the last thirty vears, as shown by Rittenhouse. The 
mortality rate from diabetes, in spite of great improvements in the treat- 
ment of this disease, has in the last dozen vears increased 50 per cent. 
The mortality from appendicitis and acute maladies chiefly dependent 
upon chronic infection of the colon, in spite of the great number saved by 
surgical intervention, has increased more than 20 per cent. in a dozen years. 

Mr. Rittenhouse, the able expert of the Equitable Life Insurance Com- 
pany, has shown that the mortality from chronic disease in general has 
doubled within thirty years. When we consider the fact that chronic 
disease kills half the people who die, or about seven hundred and fifty 
thousand people annually, it is evident that public sanitation and the 
efforts of health boards, and federal, state and municipal health author- 
ities and agencies connected with public health administration, have 


made no progress in controlling those causes of mortality which are respon- 
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sible for half the deaths which annually occur in this and other civilized 
countries 

The significance of this failure appears when we consider that half the 
deaths from chronic disease which occurred last vear, for example, would 
not have occurred if the people of the United States were as healthy as 
they were thirty vears ago. That is, that the causes of chronic disease, 
whatever they are, have increased or multiplied to such an extent within 
the last thirty vears that we are losing not less than three hundred and 
seventy-five thousand persons in this country alone each vear from causes 
which are certainly preventable since they either did not exist or were 
only half as active thirty vears ago as at the present time 

Is it not the duty of state and national boards of health and of all health 
authorities to undertake to combat this rising tide of mortality from chroni 
disease and to save some of the four millions who, at the present rate, 
are certain to die unnecessarily from these causes within the next decade? 
Is it not just as much within the province of a board of health to endeavor 
to ascertain and to suppress the causes of Bright's disease, diabetes, 
arteriosclerosis, cancer, pernicious anemia, heart disease, hepatic sclerosis 
and other chronic maladies as to seek to control vellow fever, typhoid, 
small pox, diphtheria and other infectious maladies? The increasing death 
rate of cancer, diabetes, Bright's disease and other chronic maladies is 
most alarming evidence of a decline of race stamina and ealls for a 


vigorous effort to stem this tide of degeneracy 
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2. While the death-rate has been increasing, there has been a simul- 
taneous decrease in the birth-rate. In several civilized countries, the 
birth-rate is decreasing more rapidly than the mortality rate. In France, 
the birth-rate has actually fallen below the death-rate, so that the native 
population is actually dving out. In England, within recent vears, the 
birth-rate has decreased so rapidly that it has now almost reached the 
death-rate, so that the population of Great Britain will soon be stationary. 
The birth-rate is rapidly declining in almost every civilized country of 


the globe as shown bv the following table 


DECREASE OF BIRTH-RATE BETWEEN 1880 AND 1902 


, tries Showing a Decreased Fertilitv Rate 

( niry De ease per cent. 
New South Wales 30.6 
South Australia 28.0 
New Zealand 24.5 
Victoria 24.9 
Western Australia 23.9 
Queensland 23.2 
United States (esti nated 20.0 
Belgium 19.8 
France 10.7 
England and Wales 17.7 
Scotland 12.7 
Denmark 9.8 
The Netherlands 9.5 
German Empire 8.4 
Sweden 8.2 
Switzerland 6.4 
Norway 3.7 
Italy 2.5 


The registrar-general of Great Britain states in his annual report for 
1907, “At the last census period, the fertility of English wives was lower 
than recorded in any European country except France.” A reference to 
the above table will show, however, that in the United States the birth- 
rate is diminishing more rapidly than in any other part of the world, 
with the exception of Australia and New Zealand. The fact appears that 
the fertility of American wives is decreasing at the rate of 10 per cent. a 
vear. If this decline in the birth-rate is due to physiological incompe- 
tence it is a direct symptom of racial decay. If it is voluntary it is an 
indirect sign of racial decay to the extent at least that those fit for mother- 
hood shirk its responsibilities and so fail to contribute their quota of vi- 
tality to the next generation. In my opinion the decline is chiefly due to 
the former cause 

An eminent member of the Royal College of Surgeons testified, before 
the English Committee on Physical Deterioration in Great Britain, that 
sterility was unquestionably increasing among the English and cited this 
as an evidence that race deterioration was taking place. 

Closely akin to this growing loss of fertility in women is the rapidly 
increasing inability of women to nurse their infants. According to Holt, 
“In New York, at least three children out of every four born into the homes 
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ol well-to-do classes fed at some fount then ! iternal 
breast.” \ protessol of entomology, of the niversity of California finds 
an analog hetween the human race and bees, ants and some other inseets 
Lk msists that t he Increasing number of Women who have los moth the 


instinct and the capacity for motherhood ts evidence that there is develop 
ing in the human race a neuter type corresponding to the worker class 
among bees and ants. In certain parts of the United States the decay of 
the native population as shown by diminished fertility is far advanced 
For example, among native-born New England wives the average number 
of children is only 2.7, while foreign-born wives living in the same com 
munities have an average of 4.4 children 

In the decrease of the birth-rate and the increase of incompetent mothers, 
we are face to face with a race disease which must inevitably end in what 
Mr. Roosevelt termed “race suicide,” and is unmistakable evidence of 
race degeneracy. What have national, state or municipal health authorities 
done toward investigating the causes of this unmistakable and vrowing 
evil which threatens disaster to the race? 
3. State boards of charities and special commissions have, within the 
last forty vears, so greatly improved the conditions under which the insane 
and other mental defectives are cared for that the death-rate of certain 
of these unfortunate classes has a tually fallen below that of the general 
community (At the same time, nothing has been done to check the devel 
opment of these defectives and so they are increasing in proportion to 
the sound part ol the population Mental defectives have increased 
within the last fiftv vears at the rate of 900 per cent. in a century. That 
is, at the present rate of increase, in one hundred years from the present 
time, 9 per cent. of the total population will be insane, idiotic or imbecile 
According to Doctor Davenport, mental defectives now constitute 1 per 
cent. of the total population The recognition of a new class of mental 
defectives, the moron, gives us the key to a large number of social prob 
lems and explains the rapid increase of a certain type of criminals and the 
growing army of ne’er-do-wells. Of all classes of mental defectives this 
class is by far the most dangerous because not easily recognized ex« ept 
by experts, and so left to reproduce and increase without restriction 

A careful study of the situation in New Jersey, conducted under the 
supervision of Dr. C. B. Davenport, a few years ago, suggests the estimate 
that the feeble-minded class has doubled in that state within a single gen- 
eration. Mental defectives are increasing in some countries and certain 
parts of this country at a most alarming rate. Fer example, the population 
of England and Wales has nearly doubled since 1860, while the number 
of insane has increased from 36,000 to 130,000 In France. the insane 
population has increased more than ten times as rapidly as the sane 


In Prussia, the population has increased in thirty vears less than 50 per 
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cent., while insanity has increased from 20,000 to 98,000 or nearly 400 
per cent 

(n eminent English alienist recently made the assertion that the whole 
human race will in time become insane. The writer does not share this pes- 
simistic view for, notwithstanding the fact that at the rate at which mental 
defectives are at present increasing, the whole race would become insane, 
idiotic or imbecile within less than three centuries, so sad a calamity is 
not likely to befall the human family, for long before the race reaches the 
state of universal incompetency, the impending danger will be appreciated, 
the cause sought for and eliminated, and, through eugenics and euthenics, 
the mental soundness of the race will be saved. Is it not high time, however, 
that every state board of health and every other health official became 
enlisted in an effort to erase and eradicate this blot upon the brain which 
is so rapidly over-shadowing the race? 

t. One of the most remarkable achievements of public sanitation is 
the reduction of infant mortality, but a study of vital statistics shows that 
the reduction in death-rate of infants is chiefly due to the improvement 
of public milk supplies and a spread of knowledge of the care of infants. 
Tredgold shows from the returns of the registrar-general of England that 
the number of infants that die from “innate defects of constitution” in 
each 1,000 children born is quite as great as fifty vears ago, and this not- 
withstanding the fact that the total death-rate of infants has been reduced 
one-third. 

When we add to this the fact that a great number of feeble infants 
that formerly died soon after birth, lacking vitality to live under existing 
conditions, are now kept alive by scientific feeding and intelligent care, 
it becomes evident that the proportion of feeble infants and weakling adults 
must be steadily increasing. It is evident that there is a growing blight 
on the baby crop. If the same situation existed in relation to the corn 
crop or the pig crop, federal and state authorities would give themselves 
no rest until the cause was found and removed. A large number of these 
weaklings live to reproduce their kind. 

Here is another indubitable evidence of race degeneration and a field 
open for thorough-going research and earnest work on the part of health 
authorities everywhere 

5. As a natural consequence of the increased number of defective babies, 
we have a growing army of defective children. Our schools are filled with 
defectives of Various classes. According to Doctor Wood of Columbia 
College, New York, a nation-wide investigation of the children in the public 
schools of both city and rural districts shows that of the 20,000,000 children 
in the public schools at present: 

1,000,000 have flat foot, spinal curvature, or other deformities suffi- 


ciently grave to interfere with health. 
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1.000.000 have defective hearing 
5.000.000 have defective visio 
6.000.000 suffer from malnutrition 


10.000.000 have defective teet] 


6,000,000 have adenoids, enlarged tonsils or cervical glands ne 
153.000.0090 children. or three fourths of the whol hye popu ‘ 
phvsical defects sufficiently grave to require attention and to serious 
reaten health. usefulness and even life in later ears 
What would a farmer think of a flock of sheep in which three { thes 
of the lambs were defective, or a herd of cattle three fourths of which 


Sir wed deformities. de aved ree th other ss 


Wi hat ed oul horses and « ittle till the Vv are the finest th il t hae 
stir evel shone upon We have improved ul dau cattle until thei 
capacity for producing milk and butter is almost bevond belief We 
nave ead OU; hens and our hogs to an amazing extent if hy is 


mproved every creature he has redeemed from the forest and the plain 
with the exception of himself Himself he has neglected until race di 
eneracy has become a certainty, and race extimetion a possibility 

Should the se who are the offi ial custodians of the health of the people 


hy and see this process ot race destruc Lome té ad onl 


Should mot thre work ol boards ot health TL lude the work ot discovering 


dl eradi ating the CHUSCS whi h are bhel ting the lit d vor ol 
he race in the earl vears of life? 

While thre ‘ erave length of life has been reasing i! il lj 
countries within the last three centuries, the proportion of centenarians 

the total population has been diminishing \t the present time the 


Ost high! cr ilized nations have the smallest number of centenarial 


iile the largest number is found among those peopl who still adhere most 
cle sely to the simple life The Bulgarians, i people numb ring ontiv five 
million, boast of 3.000 centenarians, or one in 1,700 In Spain, the pro 


portion is one to 40,000; in France, one to 190,000; in England, one to 


200,000; in Germany, one in 700,000. We have in tl 


is countr one cel 


tenarian to every 25,000 of the population, but the number is rapidly 


decreasing as the natural result of the increased death-rate after middk 


life, due to the increasing mortality from chronic disease 


Centenarianism Is rapidly going out of fashion The rapid decrease of 


the proportion of persons of advanced age in all civilized lands is a certal 


indication of racial decay. The human race may be likened to a tree 
which is dving at the top. Why should not boards and departments | 
health, state and national, make it a very essential part of their worl 


inquire into the nature and causes of the maladies which are destrovi 


the capacity of men and women to live out the normal span of human life 
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Public health ork has not only failed to prevent race degeneracy, 
net wally tended some Waves to aceele rate the rate ol decay lite 


maladies and adverse conditions of life are a natural means of weeding out 


weaklings and securing the survival of the fittest Public health work, 
through quarantine, protection of water supplies, and improving the gen 
eral environment of human life, has in a large measure set aside this great 
biological law It is no longer the fittest alone that survives, but also the 
feeble individual who is afforded sufficient protection Phe pre servation 


of these weak and unfit individuals decreases the average death rate, but 
at the same time decreases the average stamina of the race Through 
heredity, weak strains are established which must corrupt and depreciate 
the stronger ones more and more from one generation to another 

Public health work must then tmevitably tend to race depreciation, 
unless it concerns itself with the improvement of the weaklings which tt 
preserves, and with the prevention of the propagation of incurable defects 

\s regards the question, what can boards of health and public health 
officials do to check these evil tendencies which threaten the existence of 
the race, Lam not prepared to Jay down a complete program. This would 
involve far more wisdom and experience than | possess, and perhaps 
more than the world possesses at the present time I venture to offer a 
few suggestions of things that need to be done to check race degeneracy 
and to make for race betterment. 

1. First of all, there ought to be set on foot a nation-wide movement 
to secure trained and cultivated men for every position involving the 
responsibility of health administration. The present situation is absolutely 
intolerable. The health of men and women in the United States receives 
far less attention and consideration than does the health of swine, poultry 
and other domestic animals. The men charged with the custody of the 
public health, especially in small towns and rural districts, are, in many 
instances, far less well qualified for their tasks than those who have super- 
vision over live stock. 

2. There should be such thorough-going coéperation between boards 
of health or health officials and boards of education that every school and 
every pupil attending every school may have the full benefit of the latest 
and the best knowledge with reference to health preservation. 

$. A campaign of education should be pushed so vigorously that every 
man, woman and child in the whole United States may be in the shortest 
space of time made acquainted with the general principles of eugenics 
and right living by means of moving picture exhibitions, educational plays, 
and the methods and effects of food contamination and adulteration 
should be graphically displayed. Up-to-date methods of dairying, the 
care of foods in the market, the store and the home, wholesome metheds 


in the preparation of foods and all that pertains to nutrition should be 
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made almost no effort to restrict Infection by methods which have been 


found effective in controlling the spread of other infectious maladies. Our 
duty as custodians of the public health certainly requires that we should 
acd) Isc some means of registering and quarantining every discovered cCuse 
of venereal disease and of prey enting the extension of these vice diseases 
to the innocent through marriage and heredity 

Chittenden, Fisher, Folin, and others have shown the danger of an 
excess of protein and the advantages of a low protein diet The farmers 
of lowa and Minnesota and the agriculturists of Denmark have long made 
use of this principle in the feeding of swine and other domestic animals 
with most striking results. A few intelligent people have likewise 
profited by Professor Chitt®nden’s discovery which, if generally put in 
practice, would unquestionably lessen the death rate 10 per cent. or more 
and would lessen the cost of living at least twice as much The general 
public are still in bondage to exploded errors respecting human feeding, 
although the high and increasing cost of meat produ ts promises to help 
along a much-needed diet reform. 

Sherman, of Columbia, estimates that half of the people of the United 
States are suffering from lime starvation through the use of fine flour bread 
and an excess of meat and cane sugar, which contain practically no lime, 
while whole wheat contains four grains of lime to the pound, peas and beans 
8S grains, and milk 16 grains. It is no wonder that three fourths of the 
school children have seriously defective teeth and other skeletal defects 
The tooth brush will net stop the development of an edentulous race 
Scientific feeding is the essential thing, and the people must be made 


iu quainted with the fact 

Bunge and Hindhede have shown the evils of a meat and cereal diet 
through the preponderance of acids in these foods and have demonstrated 
the essential value of the alkaline salts found in fruits and green vegeta- 
bles, and especially the potato—a food which, for other reasons pointed 
out by Rubner, is far better suited to be made a staple diet than is maize 
and most other cereals 

Combe and later investigators have shown the essential réle plaved in 
nutrition by the vitamines of fresh foods which are largely or even wholly 
destroved by cooking at high temperatures and hence the danger of feeding 
infants exclusively on sterilized milk, and adults on an exclusive diet of 
cooked foods. Our primitive ancestors were ignorant of the art of cookery. 
The necessity for food in the state in which nature provides it for our use 
still exists in the constitution of the race and it cannot be safely ignored. 
Conditions allied to scurvy are widely prevalent, and scurvy, itself, not 
infrequent, as the result of popular ignorance of this important biologic 
fact. 

Cancer kills 75,000 persons in this country annually, one in twenty 
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who dr ind tortures three hundred tl] sand tims all T ‘ 
One seventh of all women and one twelfth « ver for erish 
his horrible malady William has shown that cancer is confine 
ized ces ot men ind d mest nil nad espe i high 
ein feeders ( ats and dogs are! ore subject to cancer that re } man 
Hy rses, sheep, bor and SW ure rarely itfected 
Senn showed that appendicitis is unknown among the low protein feeders 
f Central Africa, and Lucas-Championier noted its rareness among the 
\rabs ol Aloiers and the Inmates of asvl nad prisons nm | ranee vho 
ave a low protein diet 
Huchard and other investigators have pointed out the influence of 
hronic poisoning due to errors in diet and drug habits in producing arteri 
sclerosis, rapidly growing scourge in all civilized countries 
VMietchnikoff of the Pasteur Institute, ind Arburthnot Lane ‘ nent 
London surgeon, have demonstrated the destruct r ole pla ed bv colon 
olsons as the leading cause of chronic disease Nletchnikoff finds the 
remedy in changing the intestinal flora bv feeding friendly germs in butt 
ilk or otherwise: Lane removes the colon: but Tissier. a colleague of 
\Mletchnikoff in the Pasteur Institute, and the real originator of the friend], 
germ idea, suggests the more rational remedy, the adoption of a low pro 
tein diet, largely excluding animal proteins | . be saf dom 
s now admitted by all ph slologists 
Whv should not the peop he made ed Cnt i ‘ 
ts which profoundly influence their physic fer WI ‘ 
he slow diffusion of te-s 7 re ed ough des ‘ 
d p te initiative wil ore ( chore 
Wh should we not have ‘ ‘ cle tif ‘ ‘ 
xperiment stations for the prac es d demonst 
nciples and methods of living evolved by scientific researc] 
xperience instead of lea ng the public to be sled faddists ! 
( husiasts, or to invite and culti te disease id degene 
born of the ignorance and superstition of the st 7 
Is not a legitimate and important part of the | ection of | hie 
heials to collate the results of scientifie res } hich bear upor ere 
We as community hea th and to piace wets tye e t] ) 
»such ways as tocommand attention and to stimulate in ev , 
the development ota sentiment « respect I he bodv as - ct 
ssession and an ambition to preset ts tevrit nd ton 
powers not « nly lo! persona Diness | eflicien 
the sake ol venerations to « e and thus r the ePSeT itior 
improvement of the race? 
ute diseases may he nireo led irantin dl 


but chronic diseases are 
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e result of cious habits of living, departures from the normal con 
Liotis to hich the human constitution ts adapted, hence men and wome! 
erywhere must be instructed in the principles of eugenics and euthenics 
Phos o have had the good fortune to be well born should be instructed 
‘ such a iv as to maintain intact their splendid heritage and pass 
‘ t he next generation undeteriorated 
Nove ents of all sorts which seek to promote plvsical welfare should 
Pee ere ead nified al dl uthenn should bye magnihed 
helore ‘ tha Ir paramoun ince is appres lated and 
Walling to appropriate funds liberally for these 
sent means of race betterment as the ire now doing for the Improve 
ent of crops and farm animals through similar means 
Prizes ould be offered for the finest families and the best healt] i 
endur ‘ ecord 
Phir hn state fe mstrance the whole population should be brought 
nader medical Supervision periodical examinations 
le beginnings of chronic diseases should be detected and thus 
rested tp tinne nstruction in regard to necessary changes in habits o1 
occupations, and evet such case should be made an object lesson by 
means of neh I itiVves and friends sh ild bye influenced to adopt pre 
tive measures in time to avoid the same maladies 
The new lence of eugenics founded by Galton, supplemented by what 
bye 1 called tin science of euthent wii the, Corie to b con pore 
hended and put mto pract al operation, W ill result in the creation of 
istocra of health, mm the development ola new race of men Should 
eve hoard of health and official health agency be actively engaged 
in the battle against disease and degeneracy, in all its forms, chronic as 


well as utes W should this work be left to private initiative? Nothing 
could | nore pl hitable to the state and nothing more prolific ol satisiving 
those engaged in the effort than a thorough-going campaign fo 
we betterment through sane living combined with scientific sanitation 
The establishment of a national department of health will provid 


central bureau by which to unifv the work and collate its results Professor 


Fisher estimates that the application ol present knowledge of hvgien 
ought to increase the average of human life at least fifteen vears. Think 
what it would mean to the nations, to the world, if the average man lived 
GO vears instead of dving at 45 The addition to a single generation of 
one billion five hundred million vears of life in this great and glorious 
eountryv of ours is a goal well worth working lor It appears improbable, 
however, that such a desirable result can be reached by public sanitation 

one. The increasing death-rate, after forty vears, chiefly due to un 
physiologic personal habits, will soon neutralize the effect of public sant 


tation, which has already nearly finished its greatest tasks, and can hardly 
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ON THE VALUE OF GASEOUS DISINFECTION. 


In the discussion of the report of a committee at the recent meeting of 
the Massachusetts Association of Boards of Health there came a question 
as to the real value of gaseous fumigation of rooms and large spaces. The 
matter was one that had not been touched upon by the committee, its 
report being a general one on isolation and exclusion from school in cases 
of communicable disease. The question was from the floor and it became 
evident that some health officer wished to find something in the way of 
official expression to present to his home people support for the ideas that 
he held himself. 

The point is a good one. It seems to be true that in the East many 
health officers are agreed on the low efficiency of fumigation of rooms as 
practised. The officials in some communities have practically discarded 
work of the kind. There is a conflicting mass of practice, despite which 
there exists the belief among many sanitarians that there is, in general, 
negligible value in the common procedure. 
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Editorial 


The health ofheer finds himself divided between his duty as | we 
na t he somewhat stly process whi h the 
that he should ask an expression Irom a source soa ithor itive 


with the pet ple, and To! the benef t ot such off cers such eXD! 


ON WASHING THE HANDSs 


‘Food, fingers and flies” has been in the past an excellent watchwo 
sanitatians loda\ all researe h and all prac Lice has be lh subdi Wed 
t is worth while now to pay attention to individual factors that ar 
classed together. \ modern watchword should be, ** Wash the hand 


It is true that we do wash our hands some, but it is a practice that sh 


he extended. The fingers touching everything and playing cont 


ab ut the mouth ( onvey to the lips whatever the V may ha e cole 


the universal interchange of saliva, it is through the fingers verv largel 


the exchange is made. If the hands were washed frequently much 
exchange would be lost And further, if the present idea con 
tvphoid fever is to be accepted, its spread would be larg 
per ple would wash their hands 
) There is here a lesson that may be learned from the Hebrews be 
ng all bodily offices there is a little religious ceremony involving the 
ng of the hands, and this with other ablutions must count for 
wav ol prevention 
(ine practice which seems worthy of place in the cleanliness of pe 
the washing of the hands after touching the shees Phe latter 
contact with whatever there mav be of filth or infection o1 le pave 
This mav be street, sidewalk, railway track or els Was] 
hands frequently is a sensible protective measure In fa n 
pitals where the same nurse looks afte differen ol LVIOUS CIse 
the chief reliance in preventing cross infection 
Phe city of Anderson, Indiana, has State Board f He 
ently given a vivid example of what that Anders eld r 
eans Indiana healt] workers are Da last mont ad 
employing to transform communities tion of what oc 
vhich have been passively waiting for ver successfu Phi 
ealth to be administered to them b for one da nduced 
i the health officer, into communities entire attention plans 
alive to the necessitv of active. united provement of public healt! | 
effort Doctor Hurty of the Indiana papers advertised the eve 
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lhe neetings were hcld on that 

i « parade was planned in 
e thous people partici 
it the moving-picture theatres 
d films concerned with public 
healt k ind t merchants filled 
the \\ lows wit public health dis 
plan of the dav's program 
vas s that no one n the citv. from 
somewhat terested to tl totally 
mal there ld i rh wa 
arc iwakened 

1} ys attracted manv casual 
spectate as wel « most of the cit 

ns a ul teres | iwctive healt! 
Phe parade could not fail to 
attract the attention of the indifferent 
Phe ste Indows and moving pictures 
suggested means and methods of secur 
Ing clea Hess 

pra te erson was the 
cont spoctac tive la It had 
mat and il features 
irge fi six feet long, with a 
skeleton astrict irranged as a “float” 
‘ large automobile truck On the 
truck was also a broken-down manure 
bran i leaking, overfull garbage 
cu ‘ cl Was a sign The Birth 
place of tl F] Behind this float 


marched fiftv bov scouts, who stopped 
eve ilf-block to give what the 
called tl unti-f vell Many 
health officers may be reticent to adopt 
such spectac ular methods, and, indeed, 
such methods might not be suited to 
every ommunitv, vet in innumerable 
places seems that this is to prove 
the only effective proce lure This pro 
Cessiol n Anderson gave unitv and 


pomt to the whole dav's rogram, and 


throug! its unique svmbols cannot 
have failed to make a lasting impression 


on the spectators Moreover it aroused 


that active, militant spirit. and feeling 
is such a 


ized effort. 


of combined strength which 


necessary stumulant to org: 
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Thet 


sons public 


was another feature of Ander 
health dav which deserves 
special attention Anderson set an 
example for the other cities of the state 
Phe Mavor of 
tht other cities accepted the 


Mavor of Andersor 
take part in t he 


Indianapolis and of 


seven or 
invitation of the 


to be his guest and 


I} s suggests that mh ans 


there are a large number of small cities 


all mut al rivals for commers ial vrowt! 


Indiana, the healt officers can 


rivalry serve as al 


make this friendl: 


active agent in state-wide Oop ratior 
fer the improvement of health con- 
ditions. To use the local newspapers 
for calling constant attention of the 
townspeopl to the celative desira 
bilitv of their own town and the neigh 
boring town as places of residence sa 


which might prove ver valu 


abl to a 


resoure 
proare SSiVe health ofhe 


Superior or inferior health conditions 


might frequently be made the object 
of lively civie pride if their relation 
the citv’s growth and commercial! 


prosperity pointed out 


Whatever else the 


showed. it 


were 
pul Li healt! 


day u Indiana indicated 
that the wide spi ad national movement 
health ts 


the shell of indifference of almost every 


for publi working in under 


community, and is preparing the peopl 
local 
applied by the 


for quick response to stimulus 
when it is 


local health 


pre yperly 


officer. Some such 


spe- 


cialized local stimulus as was used in 
Anderson must be lurking in the life 
of every city, ready to be utilized. If 
vou, as a health officer, find great 
difficulty in making headway in your 


stimulus 


We ork. 


may 


the discovery of this 


mak vour efforts a hundred 


times more valuable through the result- 


ing codperation of the peopl 
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ALL THE TYPHOID OF A COMMUNITY 
FOR FIVE YEARS FROM A CARRIER 
THROUGH MILK. 


H. W. Hitt, M. B., M. D.. D. 
Director. Institute of Public Health, Lo Ontar 


In March, 1908, an outbreak of typhoid fever at North Branch, Min 
Wis Inve stigated hy the writer. then acting as ky den 1olog wt tor the \l ! 
ate Board of Health. inder thre Thre Board. 1] \] 


North Branch proved to be a prairie ' Nave of 700-800 inhabitants 
about 150 families, chiefly Scandimavial It is ywout 40 miles nortl 
VIinneapolis, on the Northe rn Pacific 
Following the first step usual to us im thre es tle ol all epider es 
loubtful origin, every existing case vis 
examined They proved to bye as Tollo 
MroG. \I \ J \ 
\I \ 
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\ study of this list shows 10 persons sick: three only No. 4, 7, 9 vive a 
history of assocmation with pre ious cases. Of these three, No. 9, if second- 
ary to his brother, must have contracted the disease from his brother, in all 
probability during his brother’s incubation stage. This is not very infre- 
quent in my experience. The other two (Nos. 4 and 7) if secondary* con- 
tracted their infections during the fastigia of their respective infectors, as 
may easily be seen by comparing the dates of earliest symptoms. 

Eliminating these three cases (Nos. 4, 7,9) as practically proved second- 
aries, seven persons (Nos. 1, 2, 3, 5, 6,8, 10) are left to be accounted for 
Phese are the primary cases from the histories of which the primary routes 
of infection, and hence ultimately the primary source, must be deduced. 
The first point to decide is when did they receive their infections? Was 
there a single occasion on which all were infected or did the infection occur 
from day to day for some time? 

The average incubation period of typhoid fever from date of infection 
to date of earliest svmptoms is exactly two weeks. But if a single definite 
infection of a large number of people occur on a given date, the cases aris- 
ing therefrom will not all take sick exactly two weeks later.t 

The first cases will naturally be those who have the shorter incubation 
periods. But even in a very large number of cases, the extremes are not 
likely to be greater than about one week for the shortest, three weeks for 
the longest, always provided that the date of earliest symptoms (not the 
date of going to bed, or of calling the phy sician) is used for the calculation. 

The North Branch primary cases, arranged by dates of infection, group 


themselves thus: four cases (Nos. 1.2.3.5 were infected about the middle 


x 
~ 
I il - - 
sttacked s 7 
" which pr 
I x ht Ke 
“ sen is I i 
t fever ling p va K 


A 
| 
} 
‘ 
| 


Typhoid of a ¢ ommunity from a Carrier through Milk 669 


ol Jar wuaryv: om No 6 about t he of Kelby wary: one No S) abou 


Of ke iarv: one No 10 about the end of February 


It is therefore Impossible to select anv one date of infection which 
e re bole incubation perlods for all of thre lo ass ime that 
iJanuarv which gave rise to the firs our Cases rise also 
he others wo ld be to assume mcubation perpds of tour SIX, und eel 
eeks tor the other three, respectively Hence satisiv the 
e must sea h for a continuous or at least repeated, infection taking ett 


four til es at intervals of approximately two weeks 


Who viis the source of that Iniection and what Wis the route of tral 


mission? * Ina community supervised ideally from the public health stand 
paoomnt. thre infected pe rsons. the only SOUTCES OF possible sources of infection. 
would be known, listed, under guardianship Should thev infect any one, 


the development of the first case would be enough to precipitate an imi 


diate “rounding up” of the “suspects,” and the prompt discovery of why 
and how thev or some one of them “fell from grace’ —of why and how 
thev or he broke the prescribed regulations sufficiently to cause suc] 
disas I 

In the existing condition of affairs. however. we do not at first know whon 
to suspect, and the guilty party must be laboriously traced by discovering 


first the guilty route of infection and then following it back to its contan 
nator Phis can hardly he done from the investigation of single cases and 
we must usually wait until there are several cases to work on in order to 
et data enough for deduction 

This post hor method is the Sherlock Holmes method: but not half so 
practical or prompt as the regular police method, which consists in kno, 
n the before hand, arresting them all, and making eu prove 
himself not guilty if he can! 

However, we are still in the Sherloc! Holmes stage ol public health 
epidemiology Hence in most outbreaks of any infectious disease it is 
necessary to trace out the sources by careful deduction and reasoning, after 
the fact: not by foresight or knowledge before the fact 

In typhoid fever the possible routes are water, milk, food, flies and con 

Phe general condition of these routes in the community and the particu 
lar conditions of these routes for each infected person, af or about the date 
O “unfe fron. must therefore be determined hy minute, alert, patient enquiry, 


if the guilty route is to be found, and the infection traced to its source 
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litions mav be summarized for North Branch as fol- 


Phese general cond 
lows 

Water: Almost every family in North Branch possessed its own well; 
this was almost invariably a driven well, consisting of a sand point, to 
bine h lengths ot | ould he connec ted one by one. The sand point 
being driven down with a maul into the soft soil, a vertical length of pipe 
Is se rewed into it and also driven down, carry ing the sand point hefore it: 
another length is screwed to the first and this also is driven down; this 
process is repeated until the point reaches water, usually at 15 to 30 feet. 

In North Branch, sand overlaid hardpan, the thickness of the strata 
varving a good deal 

Such supplies are common in Minnesota and usually vield water which 
is well-filtered from the bacterial standpoint, but shows a more or less high, 
if harmless, chemical pollution, the degree of chemical pollution depending 
on the number and form of the neighboring privy-vaults, manure piles, ete. 
Such wells cannot be driven, practically speaking, except in vers sandy 
soils; and therefore such wells are practically speaking always safe wells. 
At all events the writer has never been able to trace typhoid fever or dysen- 
tery to such a well 

Milk: About two-thirds (100) of the total families (150) in North Branch 
obtained milk from cows kept by themselves or by their immediate neigh- 
bors; thus there existed about 75 such sources of milk supply, supplying 
one or two families each 

The other one-third (50) of the total families obtained milk from two 
dairies, both situated near the borders of the village but on opposite sides. 
These two dairies divided the trade pretty evenly, having about 25 families 
each. Both were quite ordinary dairies, operated as family affairs, not 
better or worse than the average. 

Food: The supplies were the ordinary supplies of the ordinary Minnesota 
town. 

Flies These, in March, were of course absent. 

Contact: The usual opportunities for contact infection existed, here as 
everywhere. 

These general conditions being given, the problem was to see how the 
special conditions surrounding each patient at his date of infection relate 
to them. 

The seven primary cases, classified by ages, showed three adults (Nos. 1, 
2, 10); three boy s of school age (Nos. 3, 6,8); and one boy under school age 

No. 5). 

Some of the local authorities strongly suspected the school well, which sup- 
plied the village school and drew its water from soil through which passed 
the school sewer. 
adults, or the boy under school age, unless they had used the school well, 


But the school well could not account for the three 
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s at an entertainment. Enquiry eliminated any such entertainment 
oTrnel equivalent, Nloreove only the s were athe cle dl \ he a 
ised t hie whole scheol We uld surely affect girls also; especially 


this village. the school virls were twice as numerous as the school bovs 
Nevertheless, careful Inspection ol the school was made. and all childres 
detained from school were looked up, lest any cases might be missed. Sub 
sequent analysis of the water, not used however in arriving at tl 
SIOTLS here rec rded, showed the usual conditions for this kind of sé 
chemical pollution, with practically no bacteria present 
Were the pri ate familv wells the source? Leaving aside the 
the wells in use in North Branch can hardly be polluted by design uel 
le ss by accident, the fact that each of the infected families had its own well 
would exclude this method, except on the hv pe thesis that each well hac 
heen separately infected at or about the respective dates of infectior 
the families concerned. ‘This extremely improbable hypothesis was pra 
tically eliminated by the fact that previous typhoid was too rare in North 
Branch to supply enough separate infectors to infect each of the seven wells 
\ common infection of all the wells through the common water bearing 
stratum would be quite possible in some soils, but not in sand. Moreover 


give a random distribution of a verv few cases, 


such an infection would not 
but a grouped distribution of a great many These considerations quickly 
eliminated the water 

Infection of a small scattered number of people might occur from a com 
mon social source if the met at a club, church, society, ete., but the pe ople 
infected in this outbreak did not belong to anv one “set”; did not attend 
the same churches; did not employ the same grocers: did not even know 
each other to s] eak to, despite the small size of the village lo determine 
this point, the usual plan was followed of going over the whole list of pa 
tients with each individual patient; thus securing mutual rejection or 
confirmation of relationships from each of the patients concerning all the 
others. This eliminated “Social Typhoid” through feod or contact, visit 
ing the sick, etc. Flies were eliminated by the time of vear (March), lea 
ing milk the only remaining solution 

It quickly became evident that although, at the time of investigation, the 
infected families had no common milk supply, at the respective dates of in 
fection every infected family had been users of the milk of one dairy, desig 
nated here, P. Nota single infected family had at that time used milk from 
the only other dairy. 

The situation was this—of the 150 families in the village, 25 only used 
P. milk. Of the seven infected families, all belonged to this group. Hence 
of the 77 separate possible routes of transmission through milk, only one 
fulfilled the essential conditions. 

At this point Dr. Thomas Zeien, the M.O.H., and the oldest of the two 
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physicians in the village, called attention to the fact that in his seventeen 
vears’ experience in the village, there had been no native typhoid fever for 
the first twelve. During the remaining five vears, however, to date, native 
cases of unknown origin had not been infrequent, occurring in small seat- 
tered numbers at considerable and irregular intervals 

\ list of these cases was secured, and a visit made to the P. dairy, where 
it was compared with their lists of customers 

In brief, it developed that the P. family had arrived and begun the milk 
business in North Branch just five years before; that of the 21 private 
native cases which had Oct urred since, 17 were definite customers, 2 oc- 
casional or indirect customers; the remaining 2 might have been. The other 
dairy had not at anytime any of these families as customers. Of course all 
this pointed directly to a carrier connected with the P. dairy. 

The P. family consisted of two brothers: one milked, the other delivered. 
They had no hired help, and no visitors except a sister. Their father, 
mother, another sister and a grandchild constituted the family. There 
was no history of recent typhoid in any one of these; the brothers who 
handled the milk had never had it; but the father, mother and both sisters 
had had it twenty-two years before 

Careful cross-examination showed that no one handled the milk but the 
brothers; but the ther washed the cans. She however seemed a reasonably 
conscientious and cleanly woman, and showed hot-water facilities, main- 
taining that she used the water scalding hot always. 

Infection of the milk by flies from the outdoor toilet used by the, as vet, 
hypothetical carrier was not possible at this time of year; the nature of the 
soil and the distance of the toilet from the well eliminated possible infection 
of the milk through the water supply, used in washing, possible adulteration, 
etc. It became evident then that the mother was the only carrier who 
could “satisfy the equation.” 

The evidence was so conclusive that I at once forebade any further hand- 
ling of the cans by the mother; promising to close up the business if another 
primary case developed on their milk route later than two weeks after the 
date of the order 

This investigation occupied one day and one half. Arrangements were 
made with Dr. Zeien to send blood for the Widal test from the whole family, 
and feces and urine from the mother. These were examined at the Minne- 
sota State Board of Health laboratories by Dr. A. J. Chesley, now Director 

of the Division of Epidemiology.* 

The urine and feces were negative; the mother showed a positive Widal. 
Shorthandedness in the laboratory prevented following the matter up 
further. Fortunately the logic of subsequent events completed the evidence, 
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thus: owing to the veneral public learning indirectly the source of the out 
break, the family closed up the business and moved away within a month of 
the investigation During the five vears that have elapsed since, not a 


single case ot native ty ph nd has developed, ontrasted with cnuses 


the previous five vears. Thus the village has returned to the typhoid-free 
conditions it enjoved before the advent of the P. family 

The intermittency of the infection, despite the continuousness of the 
mother’s work on the cans daily for the five vears can be explained by the 
probable intermittency of the discharge of the germs from her body, by the 
fact that she usually kept her hands fairly clean, by the fact that she gen 
erally did use scalding water. Only when the combination occurred of the 
existence of a discharge of germs, infection of her hands from it, failure to 
wash her hands well. and failure to scald the cans well. did infection of 
the milk occur 
Phe small number of persons infected each such time probably depended 
on the fact that, in sealding the cans, she pra tically washed her hands 


clean when doing the first ol the lot. the others es aping, and also by the 


fact that the people of North Branch on enquiry were found to use milk 
very little for drinking, and chiefly for diluting coffee; also the prompt 


‘livery of the milk lessened the opportunity ior any possible development 


cle 
in the milk of the tvphoid bacilli introduced into it The other dairv at 
times bought milk from P The es ape ol all of their customers shows that 


he happened never to buv an infected lot 


ANALYSIS OF COST KEEPING AS AP- 
PLIED TO MUNICIPAL MANAGEMENT 
OF STREET CLEANING. 

F. C. Bannan 


Phe Acts of Congress approved March 2, 1911, making appropriations 
for the expenses of the District of Columbia for the fiscal vear ending June 
$0, 1912, authorized the commissioners to perform certain work previously 
done under contract, namely, street sweeping and cleaning allevs and unim- 
proved streets. As hand patrol work and street washing were already 
under municipal control, this Act enabled the commissioners to take over 
all street cleaning and also brought about the recognition of street cleaning 
as an engineering problem and the transfer of the Department to the Engi- 
neering branch of the service, under United States army engineers, and in 
direct charge of a civil engineer. One of the direct results of this change 
was the establishment of a modern cost keeping system which would allow 
the application of some of the principles of scientific management as well 
as show any saving or increase over contract cost. 

Phe Street Cleaning Department in Washington ts, of course, part of the 
District of Columbia machinery and subject to certain general rules regard- 
ing its operation. The cost keeping system, in an effort to conform with 
these rules and, at the same time, check with the accounting system, repre- 
sents hardly an ideal system or one which can be adopted haphazard by 
another city \t the same time, it should be noted that a study of the 
reports from various cities, made in the hope of obtaining suggestions and 
ideas not only failed in this particular but also showed a surprising lack of 
uniformity in terms used and results obtained. 

Our failure to find a model on which to base a cost keeping system for 
street cleaning required a painstaking examination of conditions in Wash- 
ington, the development of a crude system based largely on common sense 
and the refinement of this system to the present satisfactory but not ideal 
or perfect system, representing almost two years’ work. 

As already noted, the cost keeping system was developed along the sim- 
plest lines, direct charges being made wherever possible and indirect items 
being pro-rated according to the easiest method. Three sets of unit costs 
are obtained. The first consists of the sum of those charges which are 
directly dependant on the foreman or gang, such as pay rolls, and is the 
working total, representing, as it does, those charges which admit of direct 
comparison. It is also of value in comparing with the former contract 
prices in Washington as the overhead charges are, to the city, practically 

O74 


a 
} 
rt 
| 
i 
| | 
| 
i: 
| 
| 
| 
| 


‘ Municipal Management of Street Cleaning O40 
the same as under contract, the present foreman then acting as inspectors 

und the office force being about the total added to the 
; osts such as superintendence, etc., gives a second total, of value in com 


paring local costs with those of other cities where these items are incluced., 


to which, for a third total, is added a theoretical interest on investmet 


iepreciation, ete., tor comparison with outside contract cost Vhese last 


OLAIS i re only computed al nually . the first o1 working Init cost hei com 


nied mor thly 


Owing to the natural difficulties and problems arising on first taking over 
contract work, it was not until S pte mber, 1911, that anv detailed study 
ild be made of the cost keeping records It was found t] trie 
osts, as compared with contract prices, were lower for all classes of Ork 
xcept alley cleaning. Under contract, alleys were cleaned for 40 cents 
OUS d ur vards hile th ‘ for September 
roperatior rave 13.5 ts spe il stu s the to ( 
us nd rious experiments were tred the se lle 
chine broon vhich, in October, reduced the cost of one gang 54 cents 
7 er thousand square vards New schedules were arranged which, so far as 
practicable, eliminated dead travel and the various foremen were carefull 
nformed of the success of their rivals Phe average for April, 1912, 
showed a cost of 21.8 cents while the vearl iverage Was 32.4 cents pet 
1.000 square vards or 74 cents less than the contract cost 
\nother example, this time in machine broom cleaning, might also be 
4 given. The contract cost for this class of work was 22? cents and th 
: sept mber figures for the four muni ipal gangs ranged from 17.9 cents to 
: 15 cents. This variation in cost was due principally to the difference in 
3 the equipment of the various gangs, the high gang ha ng two sprint lers 
a and five machines while the low gang had only one sprinkler and fow 
n achines 
The general opinion throughout the Street Cleaning Organ lon, pre 
vious to this cost record. was that the two sprinklk r, hve-n achine com 
bination, was the cheapest as a much larger amount of area was covered 
} Exp. riments were begun of different combinations of sprin| lers and ma 
\% chines with a view to finding, in connection with the cost keeping, the most 
- efficient combination. Odometers were placed on the apparatus and the 
i= various combinations tried out \s a result, a uniform combination of one 
\5 sprinkler and three machines was adopted for the entire city Phe cost 
lor April, ‘ orresponding to the 17.9 cents for September, is 15.5 cents while 
(| the minimum April cost is 12.2 cents, the average cost for the vear being 
16.2 cents or over 6 cents less than contract 
It was found that the two-sprinkler, five-machine combination was high 
in unit cost because of the non-productive sprinkk rs and that, v} le the 
machines were traveling about twenty-five miles per dav, the sprinklers 
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were only making around fifteen. The four-machines, one-sprinkler com- 
bination, on the other hand, gave the lowest unit costs, the sprinkler charge 
being divided among four instead of three productive machines, but it was 
found that the sprinkler horses were traveling between thirty-five and 
forty miles per day in an effort to keep ahead of the machines, the latter 
traveling about twenty-five miles. The one-three combination, on the 
other hand, while slightly more costly than the one-four combination, re- 
duced the sprinkler travel to about that of the machines. 

(s necessary adjunct to the cost keeping, profiles and records have been 
developed, all of which tend to efficiency in various branches and conse- 
quently affect the cost of the direct street cleaning. Such would be a com- 
parison of the cost of running different makes of automobiles, the cost of 
feeding, shoeing, hostlery, etc., at the various stables, the relative efficiency 
of each stable and the livestock as a whole, the cost of manufacturing and 
repairing apparatus and supplies, the record of area cleaned and dirt col- 
lected by the white wings and the plotting of their relative efficiency. 

\s an example of the detail to which the system is applied, the following 
might be cited. ‘The rubber brooms for the squeegee machines, as received 
from the factory, have the rubber attached to the wooden strips by means 
of small wire nails and leather washers. It was found more economical to 
make these brooms in Washington by employees of the department and 
accordingly leather washers were made from scrap leather. The cost 
records showed that the cost of these nails and washers averaged about 
three dollars per broom. This seemed very high and an investigation of 
the detailed cost showed that the principal outlay was labor. Sheet leather 
was then used instead of scrap and the cost reduced to less than two dollars, 
proving that it was cheaper to throw away scrap and use good leather, an 
apparent waste. Further experiments were then made with the idea of 
doing away with the washer entirely and at present, after trials of different 
combinations, a heavy galvanized nail with an extra large head is being 
used with satisfactory results, the cost per broom being about sixty cents. 

\s an example of the educational and competitive value of a cost system, 
the records of the street cleaning stables are plotted on profile paper and 
show the total horses, the number working, sick, convalescent, etc., and 
also the efficiency of the stable, this last being obtained by dividing the 
total number of horses by the number fit for work. The stable bosses are 
practical horsemen, not at all accustomed to clerical work or cost account- 
ing. When municipal operations were started, it was necessary to pur- 
chase a number of unacclimated horses, a fact which, combined with the 
extremely hot weather, caused a good bit of sickness in the stables. Early 
in October, the above mentioned profile was developed and it was found 
that the average efficiency of the combined stables was about ninety per 


cent. and that instead of coming up during the cooler weather of September, 
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t even dropped as low as eighty-six per cent., the one stable being slightly 

. hetter than the other (s the average cost ol keeping a horse is about one 

j dollar per day, it was an easy matter to show the foremen the effect of this 

leaning costs At the same time the 


ow percentage on the direct street « 
difference between the percentage of the two stables was brought out and 


It was made plain, however, that 


the foremen asked for explanations 
: here was no suspicion that they were derelect in their duty but, on the 
j contrary, that they were working for the best interests of the department 
nd would do their best to improve any conditions called to their attention 


Che direct result of this conference was an upward trend of the efficiency 


at times to the 100 mark and averaging about ninety-eight per cent 


to date 

Similar action is taken whenever any matter is to be called to the atten 
tion of any foreman, whether shop, stable or field. The results of such a 
onference are very prompt and positive, especially so, as by this time the 
men realize that no reflection on their ability is intended and that the office 


s far better equipped than they to see defects and outline remedies 


It is impossible to show, without a mass of detail, involving blank forms, 
the innumerable ways the cost keeping system, directly or 


tables. etc 

; through data compiled as a result of cost keeping methods, has increased 

; efficiency. Changes are being made daily and errors in judgment on the 

H part of foremen or higher officials are found, at first very often but as a 
of such errors, only occasionally 


result of the education due to the study 


it present 
The principal advantages of suc h a svstem may he summarized iis fol 


lows 
First Grives the detailed cost for each gang. for each class of work or fo 
ny particular feature which may be under investigation, in such form as to 


is costs or Comparison he ‘Cll 


idmit of analysis of any variation in previ 
similar details of other work, as well as showing the result in anv change 
f method 
Second Provides a means of determining the relative efficiency of fore 
men or laborers and provides a tangible record for educational purposes, 
giving in money the effect of any internal change in the make-up « 
“" ind means of competitive comparison between gangs 
Third Gives records of intermediate cos s such as stable. repair sh 
fice expense, in which the greatest possibility of saving lie, in terms which 
\d vdmit of comparison with other departments or firms as well as internal 
f omparison between two units, such as two stables of thie same department 
Fourth Gives repair costs, which in time, will give COM Parison as t th 
elative effic iencv of two similar pier es of apparatus ol different mat 
3 ture as well as a check on excessive repairs 
Phese represent probably the most important uses he syvsten is 
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t present. New applications are constantly coming up to 
esh interest and to keep the system alive. Often some new item 
»into a standard report, he investigated and result in a new train 

ought and study, with increased efficiency and renewed interest, not 
in the new features but necessarily in the routine which is required to 
develop the working figures 

In closing, a word of caution The local svstem has been in operation 


about two vears During that time manv changes have been made, not 


in principle, but in detail, and it is expected that others will be necessary. 
The Washington svstem, as a whole, will probably fit no other department 
in Washington nor the Street Cleaning Department of any other city. Cost 
keeping is necessarily a process of first, evolution, and second, elimination. 
Chis department has gone through the first and the question now ts can we 
do without this detail or how may we obtain it with less effort? 

The experience here has been that the best way to obtain satisfactory 


cost keeping data is to go slowly. Not to hire an expert for two weeks or 


two months to develop a system but to put someone in charge of the cost- 


development, have them read, study and investigate other systems and then 


develop that system best fitted to the particular needs of the work and edu- 


cate the force to a proper understanding of the results obtained. 


tf G7S 
| 
| 
if | 
a 
1 
P| 
at 
| 


q 
€ 


RECENT PROGRESS IN METHODS AND 
CHARACTER OF STREET CLEANING. 


S. WuHINery. 
Consulting Engineer, New } 


There has been no radical or particularly notable advancement auring 
the last few vears in the machinery and methods of street cleaning 
American cities But no little progress has been made in lmprovement 


upon methods and appliances that have become standard. and their 
more efficient and economical use, in complying with the public demand 
for cleaner streets than had heretofore been tolerated, and in a more careful 
study and an ilvsis of the business, espe ially with reference to detailed 
cost of the work, for the purpose ol effecting economies 
MaAacHinery AND APPLIANCES 

Since the advent of street-flushing wagons and horse-power squeegees, 
little that Is new or novel in street cleaning machinery or apphances has 
come into us 

The flood of patents issued for street-cleaning devices continues unabated 
but these patents relate largely to details and disclose little of value for 
practical use. This is somewhat surprising in this land of inventors. Most 
of our street-cleaning apparatus is admitted to be more or less crude and 
unsatisfactory, and there would seem to be possibilities for material improve- 
ments, 1f not radical innovations The applic ation of mechanical power 
in the place of horse power to street cleaning work has received attention 
and has been tried in a number of cities, but the results do not seem to have 
sufficiently commended themselves to municipal officials to warrant their 
more general use at present The operation of the present street-cleaning 
machines by mechanical power involves such practical difficulties that its 
successful use Is somewhat problematical, but there would seem to be a 
useful field for it in the collection and transportation of street sweepings, 
espe ially where the haul is long 

Hand cleaning (patrol) appliances have not progressed much beyond 
the common hand-broom and scraper, though hand pick-up sweepers 
are In use in a number of cities and seem to be growing somewhat in pop 
ularity 

The application of the vacuum or suction principle to the picking-up 
and collection of street dirt is also being experimented with to a small 
extent. “Such machines. if they can be perfected so as to do the work 
satisfactorily and economically, would have the great advantage of remoy 
ing the dust from the street without resort to the use of large quantities 
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of water, which is a consideration of Importance where water Is scarce or 


high in cost 
PHOROUGHNESS AND EPrriciENcy 

Phere has been in the past few vears a decided advance in the standards 
of cleanliness of streets demanded by the public and attained by the munici- 
pal authorities This is noticeable both in the large, and in the smaller 
cities of the country. eNot only are the main streets kept in a cleaner 
condition but the area of cleaning has been extended and more attention 
given to the proper cleaning of side and secondary streets, and particularly 
to outlying territory where the streets were heretofore cleaned imper- 
fectly and infrequently. 

In towns and the smaller cities, and the suburban section of the larger 
cities, where earth and broken-stone street surfaces prevail, the use of oil 
to suppress dust has greatly increased, and is now quite general. While 
this is not, strictly speaking, a street-cleaning process, it serves as an 
effective temporary substitute for cleaning and marks a revolutionary 
improvement in the comfort of using such streets, and eliminates the 
sanitary danger and the inconvenience and damage, from flying dust. 

Much greater attention than ever before is now given to the promotion 
of efficiency and economy in this department of municipal work, and it 
may be said that while the quality of the service has improved, its cost has 


not, as a rule, increased in the full ratio of the increase in population. 


LCCOUNTING AND ANALYSIS OF Cost. 

Perhaps the most promising and fruitful advance that has been made 
in recent vears is the greater attention given to the study of the details 
of street cleaning and the keeping and analysis of more complete and 
itemized accounts. The older accounts and reports of street-cleaning 
departments were so barren in details that they were generally of little 
or no value to either the student or the practical man. Beyond a general 
statement of the receipts and disbursements and the division of the latter 
among a few general heads, and rough estimates of the quantities of mate 
rials handled, little information of real value was to be had from them. 
Phis is, unfortunately, still true of most printed reports, but in an increasing 
number of cities the accounts of the street-cleaning department have 
heen revolutionized and expanded so that the total and unit cost of every 
important detail of the work may be ascertained and analyzed. This 
requires, of course, greater attention to the collection of exact data of 
quantities and costs, and involves no little additional expense, but it is 
hecoming more and more appreciated that the money so spent is wisely 
invested, since the main reliance for increased efficiency and economy 
in this, as in most other lines of business, must be upon small savings 


in many details rather than upon any radical changes in methods and 
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achinery Phe value of the results of practice and experience in other 
ties for comparative study is becoming more appreciated, and there is, 
therefore, growing upa strong demand for the general adoption ofa uniform 
<vstem of accounting, and for more complete and detailed printed reports 


f street-cleaning departments 


Some Prostems THat Are Receiving 

Some of the important matters that have more recently, and are now 
receiving increased attention may be mentioned 

One considerable source of the dirt and waste that must be removed 
from the streets Is commonly called street litter. consisting of miscellaneous 
wastes thrown upon the streets and sidewalks by those passing along the 
streets, or swept out of business houses and residences Street littering 
is effectively prevented in most European cities by the rigorous enforce- 
ment of laws or ordinances prohibiting it Most of our American cities 
have such laws and ordinances, but they are practically “dead letters.” 
Spasmodic attempts have been made to enforce them in a number of cities 
but public opinion has not sufficiently sustained these efforts, nor have 
the municipal authorities, as a rule, made their enforcement practicable 
by providing an ample supply of receptacles into which such litter may 
he deposited 

In recent vears, there has been renewed agitation of the matter by 
street-cleaning departments and by the more intelligent part of the public, 
and it is hoped that the time is not far distant when the necessary recep 
tacles for litter may be generally provided by the municipalities, and the 
ordinances against street littering rigidly enforced 

\n important step in this direction must be the collection of more com 
plete and accurate data as to the quantity of such litter handled and the 
additional cost of collecting it when thrown upon the streets In New 
York City the street-cleaning department has given attention to this 
matter and estimates that the additional cost thus imposed on the depart 
ment amounts, approximately, to $270,000 annually. This very large 
sum could be saved to the city vearly by providing convenient receptacles 
for litter and then enforcing the ample ordinances already existing. Euro 
pean experience has proven bevond doubt that this may be done without 
imposing any serious inconvenience to the public 

When it is considered that this litter is handled by human hands or 
Is swept out of residences and business places and is therefore subject 
to infection by disease germs, the sanitary importance of collecting and 
disposing of it as directly and quickly as possible is obvious 

The possible utilization of street sweepings in some way that will partly 
repay the cost of street cleaning is another matter that is receiving more 


attention than heretofore. The most promising outlook fer such utiliza 
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tion lies in the direction of filling low lands, or building up new and very 
valuable areas ol land by filling in shore areas NOW covered by shallow 
water and at present not useful for any purpose. Contrary to the pre- 
vailing opinion, experience and investigation have shown that. street 
cleanings free from garbage may, if properly handled in the dumps, be 
so used without danger to the public health and without serious incon- 
enience or offense to the publi 

Street sweepings from paved streets contain verv considerable quantities 
of valuable fertilizing elements, the value ef which at the market prices 
of these elements, probably averages at least two dollars ($2.00) per ton 
of sweepings The cost of transporting and handling the raw sweepings 
is usually too great to permit of their profitable use as fertilizers in the 
farming districts, but some satisfactory method ought to be, and prebably 
will some time be discovered to profitably recover these fertilizing elements 

Attention is being urged in many cities toward preventing the large 
accumulation of dirt and débris, and the inconvenience and expense to 
street-cleaning department, caused by building operations. Custom seems 
to have given builders the idea that they have a right to depesit the waste 
from their operations upon the fronting streets and that it is the duty of 
the street-cleaning department to remove and care for it. A number of 
cities have taken suitable action in this matter and others will doubtless 
follow 

The removal of snow from the streets and its disposal is, in our northern 
cities, a matter that gives the street-cleaning department a great deal ef 
trouble and anxiety. The service is usually required for only a few days 
each winter, but the prompt clearing of the streets when it does become 
necessary is a work of such’ magnitude and complication as to call for 
extraordinary measures and effort, and the unit cost of the work is neces- 
sarily so high as to call out unfavorable comment by those who do not 
understand the difficulties involved. 

In recent years, the organization and preparation fer this emergency 
work has received much attention and the service now rendered in many 
cases must impress any one conversant with the difficulties involved as 
remarkable and highly praiseworthy. In this work, the cll and _ well- 
known methods and appliances continue to be used. Doubtless new and 
efficient machinery for the work could be devised but the cost of installing 
it and the very short time it could be utilized, makes it very questionable 
whether in the end it would prove a good investment. Theoretically, it 
is not impracticable to design apparatus to melt the snow on the street 
at a cost below that of loading it upon the wagons and hauling it away, but 
when it is considered that such apparatus could be operated for but a few 
days, at most, during the year, the cost of providing it would probably 


not be warranted. 
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| UNIFORMITY IN ANNUAL REPORTS OF 
LOCAL BOARDS OF HEALTH. 


\ 7 

> 
| The practical importance of uniformity in vital statistics requires 
' argument or discussion All scientific conclusions are relative. and unless 
| the facts for one locality are strictly con parable vith the facts for anothet 

the utility of the information for each must necessarily be much less 

Every study of some particular disease emphasizes the neglect of our mu 
Tile ipaalitie s te oy) due consideration to ree prit ipl s of statistical 
: prac tice in the annual presentation of the vital facts of the community 


There is nothing more lamentable in our public health history than the 
apparent indifference on the part of those who prepare the annual reports 
to the following of long established and universally approved methods of 
presenting the vital facts of the community in the most conclusive and us¢ 

ful manner. In this respect our American cities are far behind the large 
cities of England for which the annual reports on health and mortality are 


models of their kind. At the present time it is practically impossible to 


make a precise and conclusive comparison of the health administration of 
one American city with another on the basis of local annual reports. Obvi 
ously, the first duty on the part of every health official is to make the statis 
tical presentation of his facts conform to the established rules of statistical 
practice of the Division of Vital Statistics of the Census Office, and then if 
possible or desirable, add such additional information as may be called for by 
the needs or peculiarities of the local situation, for necessarily the census re 
ports are limited to the more essential facts suitable for statistical presenta 
tion, and on account of limitations of space and the required brevity of the 
reports not much attention can be given to minor, but often locally quite 
important, details 

In an address on “Some Suggestions for Improvements in Vital Statis 
tics,” presented to the American Statistical Association in 1907, I had 
occasion to discuss in some detail the most urgent needs for reform in pres 
ent-day methods, but it is regrettable that, as far as it is possible to judge, 
there is no tendency towards a material improvement, but in some con 
spicuous cases rather the reverse. In a somewhat similar address on 
Ky Municipal Vital Statistics,”’ read before the Fifteenth International Con 
gress on Hygiene and Demography in 1912, I again directed attention to 
what may properly be spoken of as a lamentable state of affairs which 
emphatically demands a much larger share of public consideration than th 
subject has received in the past It is certainly not a matter of mere pet 
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sonal opinion as to how the vital facts of a given community shall be pre- 
sented from vear to vear, whether in a varving form, or in an abbreviated 
form, so as to preclude the scientific and practical utility of the data for 
local as well as for general purposes. There is no more glaring contrast in 
any branch of the government of the municipalities of the United States 
and England than in the generally crude and more or less useless annual 
health reports of our American cities, and the thoroughly scientific and vet 
strictly practical manner in which the local health statistics are presented to 
the taxpayers of the counties and large cities of the United Kingdom. Uni- 
formity in the reports is, therefore, of the utmost importance, but as vet 
the various suggestions which have been made to bring about the required 
reforms in this country have been to small purpose. Many of these sug- 
vestions in the past have indicated an almost complete failure to realize on 
the one hand the past efforts which have been made, and on the other the 
really practical utility which all vital statistics are obviously intended to 
serve. [t would, therefore, seem that a new committee on uniformity inthe 
annual reports of local boards of health should be appointed, and that the mem- 
hership of such a committee should be selected with extreme care to secure 
more than perfunctory performance of duty. As is only too often the case, 
reports of this kind are prepared by some one reasonably familiar with the 
facts or interested therein, and the conclusions are approved by the major- 
ity Unless, however, there is intelligent codperation on the part of men 
thoroughly qualified for the work, the results will be again as barren in the 
future as they have almost always been in the past. Personally, I am a 
very strong believer in the practical utility of the annual reports of local 
boards of health, including an extended and thoroughly qualified analysis 
of the local vital statistics precisely codrdinated to local public health prob- 
lems. Lam also strongly impressed with the great value of the reports as 
issued in the past, but I feel that much better results could have been se- 
cured, and as a matter of public duty should be secured, by means of easily 
obtainable improvements, chiefly in the direction of uniformity in the 
presentation of the facts of annual health experience. Our urban popula- 
tion numbers, according to the census of 1910, 49, 548, 883, so that the 
problem affects about 54 per cent. of the total population of the country. 
Phe task is not a difficult one, but the problem, for its successful solution, 
requires the intelligent coéperation of thoroughly qualified and disinterested 
men, and if such a committee as is here suggested is appointed, its member- 
ship should be selected by the chairman with the greatest possible care. 
Phe work of such a committee should be codrdinated to the efforts of the 
recently formed Central Committee on Coéperation in Public Health 
Agencies, of which Mr. John M. Glenn is the chairman. The committee 
should take into the most careful consideration the reports as at present 
published by the larger cities throughout the world, so that its final recom- 


mendations may represent the highest ideal attainable at the present time. 


~ 
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THE PERIOD OF INCUBATION OF 
DIPHTHERIA CULTURES.’ 


BERT. M. D 


Henry Al 
la 


/ 


( 


Lhe need of giving a re port on d phtheria ( ult ires as qu kIv as possible 


it) yrreciated by all Although anve to eight ho il riod ot mcubatior 
s freq rently all that is ne essary to secure a sufficient growth of diphthe ria 


give a positive diagnosis, there are manv cultures that 


lli so as to be to 
require a twelve to fifteen hour incubation and, as was shown by Slack and 
(rms at the 1908 meeting of this section, reincubation and reinoculation of 

pical diphtheria cultures incubated for fifteen hours is often desirable 

When the examining staff is limited to such size that only one examina 
tion of a culture can be made, I think it may be said that a twelve to fifteet 
nour period of incubation should preferably be « hosen suk h a rule can be 
much more readily carried out in city laboratories which receive most of 
their cultures late in the afternoon than in state laboratories which receive 
most of their cultures early in the morning. Thus about 90 per cent. of 
the cultures which reach the state laboratory in Iowa are received before 
9 o clock in the morning ‘| hey are immediately entered on our record 
hook and place d in the incubator The tubes are given a nake dl eve Ilsper 
tion at 5 o'clock in the evening. Those that present ey idence of growth are 
examined microscopically at that time; the remainder and also those ex 
umined microscopically in which the growth was not sufficient or in which 
suspicious forms were found are placed back in the incubator and examined 
the following morning 

During the warm months, ¢. e. from about June 15 to September 1, we 
find that it is possible to make the final microscopical examination late 
the afternoon of the same day that the specimens are received, in about 


0) per cent. of the CUases. Indeed, about 73 per cent present al visible 


growth at the time they arrive at the laboratory 
During the colder months, however, we find that very few present 
growth at the time they are received and that only about 16 per cent 
present a \ isible growth late in the afternoon of the dav thev are rece er 
after an incubation of about eight hours 
The purpose ol the investigation on which this paper Is based, was | 


termine whether or not it was worth while to examine our d phther 
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tures at 9 o'clock in the evening, 7c. after a twelve-hour incubation, in 
order that a report might be sent out by the night mail which may reach 
any part of the state the following morning \ccordingly a large part of the 
diphtheria cultures received during the months of March, April and May, 
1913, were examined at 5 o'clock, and again at 9 o'clock of the day they 
were received and at $8.30 the following morning. A microscopic examina- 
tion was made of every culture at each of the three times whether there was 
a visible (to the naked eve growth or not 


The results of these examinations are presented in the following tables: 


RESULT OF EXAMINATIONS OF DIPHTHERIA CULTURES AFTER DIFFERENT 
PERIODS OF INCUBATION 


P t 
When exan ed Numberexam- 8 hrs. incub 12 hrs wub 24 lirs — 
191s tions Lat 
Pos Neg Pos. Neg Pos. Neg , 

Ma l 68 152 14 if 14 
S54 4% 8995 715 111 226) 517 383 4 Is 


The last column gives the percentage of the total number of positives 
which were first discovered at the 9 o'clock p. m. examination. The tem- 
perature conditions as far as the growing of diphtheria cultures are concerned 
for the month of April are about the same as during the colder months 
since the temperature of the post-offices and mail cars is kept up by artificial 
heat 

It appears therefore that during the colder months, 7. ¢., from (October 
to June) 12 percent. of the cultures that ultimately prove to be positive can 
be diagnosed correctly after an eight hour period of incubation and that 30 
per cent. of the cultures that ultimately proved to be positive, can be 
diagnosed correctly after a twelve-hour period of incubation. This means 
that 18 per cent could be diagnosed as positive for the first time only after a 


twelve-hour period of incubation. 
CONCLUSIONS 


1. By making examination of diphtheria cultures at 9 o'clock p. m., 


reports on 18 per cent. of the specimens which eventually prove to be posi- 


| 
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Period of Incubation of Diphtheria Cultures ON; 


ve will be received by the attending phvsk an. twelve to twentv-four 


hours earlier than when the examination is left until the following morning 


4 \s a result ol these examinations we have adopted the follow ny 


} 


scheme for the examination of all diphtheria cultures received at our lab 
sratorv in the morning during the colder months of the vear 


tel 


\. Place all cultures in the incubator immediately on recelp 


B. Inspect all the cultures at 5 o'clock p. m and make a mu roscopl 


examination of all that present a vrowth visible to the naked eve Those 
vhich are positive mav,. of course, be re ported upon Immediately Phose 
viii h are not positive should he returned to the incubator 

( Repeat the procedure as outlined under Bat 9 o'clock p. m 

ID). Make microscopic examination of all cultures not reported on before 


early the following mornu 


I) conclusion. I desire o acknowled e the ssistal Nir \ Alder 
ind Mr. H. E. Harlow, rendered in the making of the examinations 
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THE USE OF HYPOCHLORITE CAPSULES 
FOR THE TREATMENT OF SMALL 
QUANTITIES OF DRINKING 
WATER. 
H. A. 
fant D / if D ta State Board of Hi 


Lhe need of some pract il and exact method for dispensing hypochlo- 
ites in the small quantities necessarv to treat private or « imp water 
. ipple sand tor the ise of travelers ising wate irom questionable sources 
has long recogni ed The method le ribed Ith this paper has provel 

very practical and efficient way of handling and preserving the small 
quantities of the chemical necessarv for such purposes 

The method consists of diluting the hypo hlorite salt with sodium car 
honate, whenever necessary. to prov ide sufficient bulk to handle such mu 
ute quantities conveniently This mixture is then placed in glass capsules 
which are hermetically sealed The caleium salt of the hypo hlorites is 
to be preferred for this purpose on account of its stability 

Phe details of preparation are as follows: The calcium hypochlorite is 
dned for one hour in a hot-air oven at a te mperature ol 20 after whicl 
it is cooled in a desiccator and its strength in available chlorine accuratels 
le termined Phe sodium carbonate 1s also dried in a hot air oven tor om 
hour at 100°C. and placed in a desiccator until ready lor use Che amount 
of calerum hypo hlorite necessary to manutacture a given number of cap 
sules is placed in a mortar and ground to a fine powder, and the propel 
quantity ol sodium carbonate Is added with constant stirring The final 
mixing is brought about by sifting the resulting powder at least six times 
through a No. 50 sieve Phis dilution with sodium carbonate is necessary 

only when the total weight of the calcium hv poe hlorite to be dispensed is 
less that 50 milligrams per apsule, as this amount of chemical is sufficient 
o provide a bulk convenient for handling The tubing from which the 
capsules are made should be of soft glass, pret rably amber-colored The 
diameter of the tubing and the lengths into which it is cut are varied to 
wcommodate the contents. The tube lengths. however. should be sucl 
that the total amount of chemi al added will not occupy more than two- 
thirds of the length of the tube so as to allow for sealing In the prepara 
tion of capsules which require dilution with sodium carbonate, 7. e., when the 
chemical content is less than 50 milligrams, it has been found most conve! 
ent to use glass tubing 8 millimetres in diameter, cut into 3.2 centimetre 


{ 
{ 
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goths One end of each tube is sealed in an oxvhvdrogen flame before 
filli ol the capsules Is con accol plished DV means 
ttl vlass or brass | innel and a small meas ire Tes mbling the ordi 

ry powae r gauge used in loading cartridges Phe latter is provided with 


ovable bettom which permits of an adjustment for filling different size 


sules he funnel should have a stem small « ‘ wh to fit loosely nto 
iuths of the tubes It has been found that with this method the 
tion the chemical content of eact! capsule Is Very shvht Atte 
contents are placed n the tube Its Ope end si ould he se ed 
ivdroget flame Finally each capsul s scratched vith nie fi 
veen the ends to provide a point at which it ll easilv break whe t he 
sed mber-colored, wide-mouthed vials, to afford protection from 
| rthe convenience ol the iser, it Is ad sable prepare thre 11 
sult ible for the treatment of water in the more « maimon containers 
isa glass, a pitcher, | pail or a barrel I: applving the chemieca 
ould bi evenly distributed throughout the wate a thoroug! 
he exact amount ol hypochlorite necessary to successfully treat a wate 
es considerably and great care should be taken to idd sufficient chemical 
exterminate the Common water-borne disease producing bacteria In 
st drinking aters that come under observation in this state. one part 
million of available chlorine ts sufficient to kill these organisms, vet 
e waters high in organic matter, either in solution or suspension, ma‘ 
rver amounts 


Although the ne tion ot the HV poe hlorite Is ery rapid. if is recom nded 


ien the large receptat les are emploved, to appl the chemical twenty 
tes betore the water is to he used 
It is not the intention of the writer to advocate the indiscriminate use 
these capsules, but to recommend them to public health workers and 
ers having some knowledge of the water to be treated and who are 


Comm their proper applicatiol 


REPORT OF THE COMMITTEE ON 
ORGANIZATION AND FUNCTIONS 
OF THE MUNICIPAL HEALTH 
DEPARTMENTS. 


In the closing paragraph of the report of this committee submitted at 
the annual meeting of the Association, held In Washington, D. C., Sep 
tember, 1912, reference was made to the fact that the functions of muni 
pal health departments could not be fully discussed without touching 
ipon the relations between munk ipa, state and federal health authorities 
While many of the public health problems require local solution, vet to . 
command and hold the respect that public health measures must have in 
order to be effective, there should be a consisten V of ae tion bv health 
officers throughout a country, which can only be secured through uni 
formity in the laws, which in turn should be based upon the highest know! x 
edge in preventive medicine and sanitary science. Your committee has, 
therefore. decided that it can best serve its purpose for this meeting by 
presenting some suggestions along the foregoing outline, with the hope 
that if found practicable they may lead to a more complete report on the 
relation of municipal health departments to state and federal health au 
thorities 
For the sake of brevity when the word municipal is used in this report, ‘ 
it is meant to apply to health departments having local jurisdiction only, 
such as in townships, boroughs, towns or cities Likewise, the word state 
applies equally to state, province or district, as the case may be, for the 
problems of interdepartmental relations are much the same, whether ; 
maintained in Cuba, Mexico, Canada or in the United States (gain, 
by federal authorities, it is intended that the term shall apply to the general 
government of anv of the countries 
The well-recognized functions of publi health authorities are those 
activities concerned with 
1. Vital statistics 
2, Communicable diseases 
>. Care of waste and refuse 
$t. Water supply, food, air, housing 
>». Child hygiene 


The underlying principles involved in regulating activities in all of these 
functions are of general application, and an analysis of the health laws of 
the various states and provinces and of countries abroad, with the view of 
arranging a program to show clearly how uniformity could be best secured 


ovo 
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h a federal department of health, would no doubt hasten the date 


which such departme nt will be organized as a branch of the genera 


ernment at Washington For example, when we consider 


lifferences existing among states as to maritime quarantine regulations, 
aking it possible for a vessel to land at one port and vel he prohibited 
om another, or subje ted to tedious detention, or when we realize that 
some ports both federal and state quarantine stations are maintained 
th differing jurisdic tion and conflicting regulations, which ma‘ operate 
to the embarrassment of commerce, without affording additional protection 
to health, we may safely say that here is a field for ImMpro} ement which 
nuld probably be best obtained by having all maritime quarantine stations 
der federal control 
Quarantine measures are also matters of international concern, and while 
questions ol vreat importance to public health have been adjusted 
former vears by special commissions and conventions, vet the increasing 
fleets of swift steamers, passing between international ports in less than 
the incubation period of some communicable diseases, ofttimes « Luses 
wh trouble in ports of entry and give rise to perplexing situations, which 
uuld be best adjusted through federal departments which are in close 
touch with the municipal health departments. Again, the pollution of 


terstate and international streams will not be satisfactorily solved until 
federal departments are authorized and equipped to control such pollution 
The Constitution of the United States is framed to “ promote the com 
on welfare and to provide for the common defense,” and while it would 
he mere conjecture to state that many of the activities which we deem 
ital in the present day were foreseen by the framers of that in 


document, and, though possibly they had in mind the invasion by a visible 


portant 


foe rather than the invisible hosts we are combating, when they provided 
for the common defense, vet the breadth and the reasonableness are there. 
ind in that Constitution itself is the warrant for the establishment of a 
national department of health to conserve and to protect the public health, 
which should be of equal importance to war, or commerce or labor, or any 
ther department, and in the last analvsis if the health of a nation is not 


consery ¢ d. ol what use are anv ot the ot} ers 


VITAL STATISTICS 


In following the theme of this report, we know that federal governments 


in taking hold of the problems of the registration of vital statistics through 
the Bureaus of the Census, have. bv the introduction of the international 
classification of the causes of death, alr adv done much to eliminate the 
Inconsistencies and inaccuracies of vital statistics, and stand forth as an 
example of what mav be achieved in proble ms which are nation-wide in 


their extent. The support of the American Public Health Association to 
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s section on vital statisties 


and it 


ee more than to urge the con 


mith hye pp ivement of the Association toward tha 
( DISEASES 
‘ ‘ wortatio facilities during the last twent 
‘ e radius of mans wl in his daily ite, 
communicable diseases has long since ceased 
to be It is nt] found in tracing the history 
perso Vil disease . that he has been Intec ted while 
ote } d mav have traveled widely during the incubator 
period a ‘ te capable of transmitting infection mav have 
heen in contact th wai persons It is perhaps impracticable at the 
pres eto re tional laws to regulate the control of communicable 
blows el state laws are prac ticable and will pro\ ide ior unl 
{ of action throughout a state: in fact. several states alreadv have 
wood laws on | subject, and this Association could, doubtless, do impor 
tant service in promoting this needed uniformity 
Lhe isk of administration is bv no means « isv, and the ideal appears to 
our co ‘ rongly manned state de partment, ac ting ordi- 
naruv im at dvisory capacity, vet with power for mandatory action In 
cases of nee This is particularly true in the case of typhoid fever, wich 
is fast p t urban to a rural excess, due to the greater activities 
olf cities to ippress this scourge, and where the cities must now adopt 
measures to event its introduction from rural sources. 


It is bv no means 


an unfreauel occurrence in the conduct of a mun ipal health department 


to find an infection from typhoid having occurred from 


an unreported 
I iral cin In some 


places codperation between municipal and state 
officers is doing much to reduce offenders in this direction, and this cojpera- 
tive action can do mu in the absence of close organization of the munici 


wal departments and the health department of the higher units of the 


Care or Waste anp Rerwst 


Inder this heading we have to deal with our old familiar—Nutsances— 


and the archar laws which every health department has inherited from 


the davs preceding the de velopment of the germ theory as to cause of 


Ise 1s largely a local matter but there should 
he state regulation to provide for uniformity of action and prevention of 
thre disposal of such matter in any 


manner which would be detrimental to 


he jurisdiction of the local authorities. Many 


} 
i 
ciiseases 
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tes | ilre ed statutes unde to control the po tion ol 
<tre whicl ve measure ol ck vastes venera 
preyvresstil so tl tinn I ces it W SOoTL be Nnecessiu lor 
‘ =f? etain its Vvastes to rendet! iM ous and se turning 
into streams to the detnmment ol hen bors the destruct 
‘ oT resources ol watery ~ 
Water Suppiy, Foop, A » Housin 
Phe supervision of these commodities and utilities should be based on 
road lines laid down by federal authority. with de legated powers to states 
to govern local administrative officers. to the end that condemnation of 


able dities hy al muni Ipality would he conde 
< well as in name, and not result only in a mere shifting to another market, 
is mav now occur ih some cases 


] 
he large centers of population, 


The pollution of the air is most acute in 
nd general state laws, with local administrative authority, will probably 
he as far as we can hope to go, until public opinion will arise in stronget 
support of measures to prevent the pollution of the air or support the 
needed measures for better ventilation 
The housing problem is now largely a local matter and ts developed in 
accordance with the enlightenment and progressiveness of communities 


It is in large part a matter for state regulation, and as in several states 


ur building laws and 


commissions are at work endeavoring to codify « 
remove im onsistene whi h permit rad al bre ie } Cs of good building on 
opposit sides of dividing lines of politi al subdivisions, so will we in time 
secure uniformity in our requirements for good housing Health officers 


may do much to create the right public opinion on these subjects 


Cnitp HyGient 


Phe appalling mortality in infants, especially in congested centers of 
population, also the evils of child labor, have attracted nation-wide atten- 
ion with local interest in proportion to the progressiveness of states and 
ities throughout the world Phe problem has both social and health 
ispects, and health officers should not fail to rise to the occasion and lend 


every aid and support in securing legislation uniform in principle for these 


activities which, though in the formative stage, are rapidly taking shape 

nd will have far-reaching influence on the future There is little divert 
sence of opinion on what is desired There is. as vet. great diversity in 
ction The problem is so large and its effects are such that national, 
state and local authorities must unite in order to secure the successful 
solution, and national guidance will do much in assisting to direct local 
efforts 


It ISnow we 1] recog! ized that ome if the most ettect e wavs of promoti a4 
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tole ‘ th is by educational methods Manv muni ipoarlitie s and states 
doing excellent health educational work but we doubt not that great 
economic saving and greater efhcrency could be secured if a central body, 
ch as a federal health department, standardized health literature and 
arranged for its thorough distribution, and also provided expert service for 
dvice, investigation, or any of the similar functions now ofttimes dupli- 
ited or in many cases wholly lacking 
Your committee realizes that in this brief report it has but outlined and 
touched upon the surface of questions which are vital to the progress of 


public health work. Each of the subjects treated is worthy of a painstaking 
id exhaustive investigation and report to point the way to uniformity of 
public health measures, and if they have succeeded in suggesting any thought 
that will further this Association, which has already done much in stand- 
irdizing and stimulating the activities in public health work, the purpose 
of vour committee has been served 

J. A. VoGieson, Chair 

\. J. M. D., 

4. S. Feit, M. D., 

Jesus Monsaras, M. D., 

Feperico TorratBas, M. D 
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